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This thesis is a case study of the debate over the decision 
of the United States Government to procure the McDonnell 
Douglas AY-8B Advanced Harrier V/SIOL jet aircraft for the 
§. S. Marine Corps. It includes a history of the develop- 
ment of the AV-8A Harrier, the development of the Marine 
Corps' concept of employment of V/STOL aircraft, and the de- 
velopment of the AV-8B. The study centers around the ac- 
tions taken by the Office of the Secretary of Defense, the 
Department of the Navy, the U.S. Navy, the U.S. Marine 
Corps, and the Congress of the United States in the contro- 
versy over the AV-8B during the period 1977-1980. That con- 
troversy was over the decision to equip the Marine light 
attack force during the 1980's with either the AV-8B 
Advanced Harrier or the A-18 Hornet to replace worn-out A-4M 
Skyhawks and AVY-8A Harriers. The thesis follows both sides 
of the argument over the AV-8B in the context of the PPBS 
process, the President's budget process, and the Major 


System Acquisition process. 
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I. INTRODUCTION 

This thesis is a case study of the organizations and 
people involved in the decision to aguire the the AV-8B 
Advanced Harrier jet aircraft for the United States Marine 
Corps. The aquisition of this particular aircraft was unusu- 
al because of the large controversy it created. This thesis 
will answer the question: What organizations were involved, 
who were the actors involved, and what were their actions 
throughout the controversy over the decision to aquire the 
AV- 8B? 

The method of research for this thesis was to search for 
and read the available literature on the development, pro- 
curement, and employment of the Harrier aircraft, and the 
controversy over its development and procurement. The 
sources of data for this thesis were: military and aeronau- 
tical journals (both foreign and American), periodical lit- 
erature, technical reports, General Accounting Office 
Reports, and Congressional Hearings and Reports. All of the 
sources used for this thesis were unclassified. 

The thesis includes the history of the Harrier aircraft, 
and how it came in to use in the U.S. Marine Corps (see 
Appendix A for a concise chronology). The concept of opera- 
tional employment of the original Harriers by the Marine 
Corps is covered, as well as the results of Marine opera- 
tional experience with that first generation Vertical and 
Short Take-Off and Landing (V/STOL) aircraft. The thesis 
centers around the development of an American-made second 
generation Harrier and the controversy over that Advanced 
Harrier, as well as the other aircraft that was competin 
for a place in the Marine Air Wings, the F/A-18 Hornet. 





This thesis studies the story of the aquisition of the 
AV-8B in the context of the bureaucratic procedures for 
aquiring a major weapon system. Funding for Marine aircraft 
is included in the Navy budget because all Marine Corps air- 
planes are purchased with money that is appropriated by 
Congress in the Aircraft Procurement Navy (APN) appropria- 
tion. The Aircraft Procurement Navy appropriation is just 
one part of the defense budget that must work its way 
through the Department of Defense Planning, Programming, 
Budgeting System (PPBS) into the President's proposed budget 
that goes to Congress each January. In addition to being in- 
cluded in the military long range financial plan (the FYDP 
or Five Year Defense Plan) and in the annual budget (in the 
APN appropriation), a new aircraft program must pass all the 
hurdles cf the Major System Acquisition process. This pro- 
cess requires that any critical weapon system, one that re- 
quires special management and expenditure of a relatively 
large amcunt of resources, have its justification, objec- 
tives, basic concept, development, production, and acquisi- 
tion periodically reviewed by military and civilian 
officials of the individual service involved (the Department 
of the Navy Systems Acquisition Review Council and the 
Secretary of the Navy in the case of Marine Corps aviation 
assets) as well as by military and civilian officials in the 
Department of Defense (the Defense Systems Acquisition 
Review Ccuncil, or DSARC, and the Secretary of Defense). 
This thesis will lock at the people and organizations that 
were involved in these parallel processes for the 


procurement of the AV-8B Advanced Harrier. 





II. THE W/STOL CONCEPT 


Re WHY V/STOL? 


In the late 1950's and early 1960's there were many 
American Vertical/Short Take-Off and Landing (V/STOL) air- 
craft designs that had been brought to the point of actually 
having an aircraft flying, but none of these were developed 
further into a fully operational aircraft [Ref. 1: p. 41]. 
The availability of new technology often provided a push for 
some new military weapon to be developed using that technol- 
ogy, but tight defense budgets constrained the development 
of many potential weapon systems. With the combination of 
severly constrained military spending and many new technolo- 
gies being offered as possible weapons, a new idea had to 
show that it could satisfy a firm and proven military re- 
quirement before any money would be appropriated for devel- 
opment. This fact had a nullifying effect on the new concept 
of jet V/STOL during the 50's and 60's. By the early 1970's 
there was only one operational V/STOL aircraft in the world, 
and it was of British design and manufacture. That British 
program benefitted from some financial support from the 
United States {Ref. 2: p. 336]j, but there was no U.S. pro- 
gram in progress that was going to provide an American jet 
V/STOL in the forseeable future. 

By the end of the 1960's, the defense staffs of nations 
around the world were becoming more convinced that V/STOL 
tactical aircraft technology was important. Earlier events 
in the Middle East had shown that certain factors in the use 
of tactical air power were becoming more important, factors 
such as: independence from paved airfields, dispersal of 
aircraft on the ground, and greater flexibility in 





Operations. In Europe, defense planners began to realize 
that being forced to operate from a fixed number of easily 
targeted airfields was going to be a handicap in any future 
war fought there (Ref. 3: pp. 71-72]. From this realization 
came the requirement to develop a jet V/STOL aircraft that 
could provide immediate low level, high speed support in the 
attack, or armed reconnaissance, and perform both of these 
missions while operating from any suitable small clearing 
close to the forward edge of the battle area. The Hawker 
Siddeley Aircraft Company of Great Britain designed their 
V/STOL jet to £111 that requirement. 


B. THE HAWKER SIDDELEY HARRIER 


The cancellation of its design for a new fighter for the 
Royal Air Force in 1958 made excess production capacity 
available at Hawker Siddeley (Ref. 2: p. 336]. To make use 
of that excess capacity, work was begun on a jet V/STOL air- 
plane. A switable engine, called the BE53, was already un- 
der development by the Bristol Aero Engine Company (who 
later merged with the Rolls Royce Engine Company). 75% of 
the funds for the BE53 were provided by the United States 
through the Mutual Weapons Defense Program (MWDP) (Ref. 4&: 
pe. 273]. MWDP was an American program established in Europe 
for the purpose of giving financial support in developing 
weapons of interest to NATO. Hawker Siddeley's development 
aircraft, called the P.1127, first flew on 21 October 1960 
{Ref. 5: p. 24J. That initial flight was a hover done while 
the aircraft,for safety, was still tethered to the ground. 
The P.1127 made its first free hovering flight the following 
month. The first flight during which the P.1127 transitioned 
from a hovering takeoff to conventional forward flight was 
made in September 1961 (Ref. 2: p. 336]. 
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An agreement between the United States, the United 
Kingdom, and West Germany enabled Hawker Siddeley to build 
nine follow-on aircraft to the P.1127. These aircraft were 
called Kestrels. The nine Kestrels were used by a tripar- 
tite squadron during 1965 and 1966 to evaluate the opera- 
tional potential of jet V/STOL [Ref. 5: p. 24). The three 
major services of the United States, the U.S. Air Force, the 
U.S. Army, and the U.S. Navy, all sent pilots to participate 
in the evaluation. The conclusion of the squadron's evalua- 
tion was that the Kestrel did have significant operational 
potential. After the Kestrel evaluation, the U.S. and 
Germany lost interest in the aircraft, and Britain continued 
the program alone. 

In 1967, the Hawker Siddeley facility at Kingston-upon- 
Thames received their first order for the world's first op- 
erational jet V/STOL aircraft, which was now named the 
Harrier [Ref. 6: p. 569]. The Royal Air Force ordered 77 of 
the single seat Mk1's and 13 of the two-seated Mk2 trainers. 
By April of 1969 the first Harrier squadron was in service 
with the RAF. 


C. A CLOSER LOOK AT THE HARRIER 


The Harrier is a single-engine, transonic, turbofan air- 
craft. Fan and turbine air is exhausted through four rota- 
table nozzles instead of going out through a tailpipe as in 
Convention Take-Off and Landing (CTOL) aircraft. This type 
of V/STOL design is called the vectored, or deflected, 
thrust design { Ref. 7: p. 34]. The Harrier type of V/STOL 
design is also known as the lift/cruise design. For verti- 
cal flight the engine thrust is deflected, or vectored, ver- 
tically downward and for forward flight the engine thrust is 
vectored to the rear. For braking in flight the nozzles, or 
ducts, can be vectored 18 degrees forward of the vertical, 


11 





and for other maneuvers the nozzles can be set to any posi- 
tion in between. Control of the aircraft's attitude while 
hovering is accomplished through a reaction control systen 
which operates on engine bleed air through the wing-tips, 
the nose, and the tail. The Harrier has the combat thrust- 
to-weight ratio of a conventional fighter using full after- 
burner, but it uses much less fuel because it has no 
afterburner. See Appendix B for more detailed 
specificaticns of the Harrier. 

The only other vertical design in operation today is the 
Vertical Take-Off and Landing (VTOL) lift-plus-lift/cruise 
design found in the Soviet YAK-36 FPorger [{Ref. 8: p. 27]. A 
West German aircraft, the VAK-191, also employs this design, 
but it is only in the prototype stage. In this design there 
is a large engine with one swivelling exhaust in the rear of 
the aircraft combined with cne or more smaller lift-only 
engines forward [Ref. 1: p. 35]. 


De. THE U.S. MARINE CORPS TAKES ON THE HARRIER 


The philosophy of clos2 air support in the Marine Corps 
has not changed since the 1920's when it was first used. 
Close air support is air attacks against hostile targets 
close to friendly forces which require detailed integration 
of each air mission with the fire and maneuver of these 
forces {Ref. 9: p. 68]J. Exactly how this close air support 
of maneuvering ground combat units is accomplished has 
changed throughout the years as weapons and types of air- 
craft have changed, but the basic philosophy has not. Close 
air support in the Marine Corvs iS consumer oriented 
fRef. 10: p. 115]. This means that in the Marine Corps the 
ground commander is not told what type of air support he is 
going to get and when he is going to get it, but he orders 
the air support he needs to complement his scheme of 
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maneuver as he formulates his plan of attack. The whole 
purpose of having a unique Marine air force is to support 
the ground commander with aviation assets that have been 
integrated into, and are a permanent part of, the Marine 
air-ground team. 
Hand-in-hand with the Marine's philosophy of close air 
support is their commitment to the V/STOL concept: 
This commitment was formally stated in 1957 when 
the Commandant of the Marine Cor Sy General 
Randolph McC. Pate, stated in a letter to the 
Chief of Naval Operations, "Vertical take-off and 
landing characteristics are an ultimate require- 
ment for all Marine alrcraft in SUEpor tof amphib- 
1ous Seca one in the future... Obtaining a 
STOL/VSTOL capability is vital to Marine 
Aviation." In 1963, when technology advancements 
made it Peres possible that V/STOL aircraft could 
be competitive with conventional aircraft, he 
Marine sede enh Objective Plan stated: "V/STOL 
capability will be included in the requirement for 
any aircraft it it provides a worthwhile improve- 
ment in operational effectiveness without unaccep- 
tably degrading flight performance or unduly 
increasing overall Support and maintenance." The 
advantages of V/STOL were agian recognized ina 
1965 study of Bee Gg dc ee ions. The recommenda- 
Mf , tO 


tions of is stu le the formal requirement 
for the AV-8A Harrier aircraft in 1965. (Ref. 11: 


oF 
Por the Marine Corps, the key to close air Support is re- 
sponsiveness. After a series of studies dating back to the 
1950's, the Marine Corps developed a concept involving the 
use of aircraft capable of vertical flight that could stay 
on the ground close to the battlefront. In 1968, an opera- 
tional production V/STOL aircraft, the Harrier, became 
available and the Marine Corps was watching its development 
very closely {Ref. 12: p. 25]. The Marine Corps had not 
participated in the tripartite evaluation of the Kestrel, 
but they were very interested in the new Harrier with its 
ability to operate from small clearings close the forward 
edge of the battle area, its ability to operate from heli- 
copter-sized platforms on ships, and its ability to operate 
in both of these environments without any modifications to 


the aircraft. These capabilities seemed very complementary 
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to the Marine's requirement for responsiveness in close air 
support and to the Marine's unique mission of amphibious 
warfare. In early 1969 the Marine Corps sent two officers, 
Colonel Tom Miller and Lieutenant Colonel Bud Baker to 
England to fly the Harrier [Ref. 5: p. 24]. Speaking of 
sone of the Harrier's unique capabilities that he had inves- 
tigated during his flight evaluation in England, Col. Miller 
said,"...these advantages provide an unprecedented potential 
which could lead to a complete overhaul in aircraft tactics 
and procedures." [Ref. 5: p.27] The Marine Corps was con- 
vinced that the Harrier was an aircraft suitable for their 
use. In March of 1969 the Marine Corps ordered 12 4k50 
Harriers [Ref. 6: p. 569]. The Mk50 was Hawker Siddeley's 
export version of the Harrier that used a slightly more pow- 
erful engine, called the «he Pegasus 11, to meet Marine 
Corps specifications. 

In April 1971 Marine Fighter-Attack Squadron 513 
(VHFA-513), then equipped with McDonnell Douglas F-4 
Phantoms, was redesignated Marine Attack Squadron 513 
(VMA-513) and received the first six U.S. Marine Harriers, 
which had been given the American designation: AV-8A 
[Ref. 13: p. 1]. 


E. THE MARINE CORPS EMPLOYMENT OF V/STOL 


Between 1969 and 1971 the Marine Corps prepared for 
their coming experiment with the Harrier. There was consid- 
erable cooperation on the part of the British in this en- 
deavor, particularly by the Royal Air Force [Ref. 13: p. 2]. 
The Marines got a good head start on their own training pro- 
gram by having four instructor pilots train with the RAF. 
The willingness of the RAF to sacrifice valuable Harrier 
flight time in order to train those Marine pilots in RAF 
test and operational billets gave a tremendous boost to the 
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Marine program. Along with the pilots, a significant number 
of Marine maintenance personnel were trained by Hawker 
Siddeley and the RAF in England. 

In addition to the preparation of personnel to man the 
first Marine Harrier squadron, the Marine Corps needed to 
develop a doctrine of exactly how Marine squadrons were go- 
ing to operate with this new type of aircraft. During 1970 
the Marine Corps Development Center in Quantico, Virginia 
refined the old concept of stationing a V/STOL capable air- 
craft on the ground close to the supported units into a de- 
tailed basic doctrine that could be tested by the first 
squadron. The Marines planned to use the Harrier as a spe- 
cialized aircraft with the primary mission of responding to 
on-call requests for close air support [Ref. 14: p. 1]. The 
Manner in which the Harrier would be used for an on-call 
mission is very different from the way a CTOL aircraft would 
be used. 

When a ground commander plans for close air support to 
be used in his plan of attack, that support is called pre- 
planned. Preplanned close air support is either scheduled 
or on-call. Scheduled close air support is that which will 
be delivered on specified targets at a specified time. 
On~call close air support is that in which the commander 
knows which target he wants attacked, but he does not know 
exactly when the support will be required, so he requests 
that mission be available any time he calls for it. With 
conventional aircraft there are three techniques for provid- 
ing on-call close air support: 

1. Aircraft can be diverted from a lower priority mis- 
sion. Aircraft that are already airborne in the vi- 
cinity of the on-call misSion can be used for the 
on-call mission instead of for the mission for which 


they were intended. 
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2. Aircraft can be put on strip alert. In this technique, 
aircraft are specifically assigned to the on-call mis- 
sion. These strip alert aircraft are fueled and pre- 
armed with appropriate weapons and the pilots are 
standing by, waiting to "scramble" to their planes 
when a request for close air support is received. 

3. Aircraft can be flown in an orbiting pattern, in a lo- 
cation safe from anti-aircraft fire, near the area 
from which calls are to be expected. In this tech- 
nique, the required number of aircraft are armed with 
the proper ordnance and kept airborne, circling near 
the unit they are assigned to support. Just before the 
fuel in these aircraft is down to the amount of fuel 
needed to do the the mission and still be able to re- 
turn to the airfield, freshly fueled aircraft arrive 
to take their place. 

There are several disadvantages to handling on-call re- 
quests with these techniques. Aircraft that are diverted 
from another mission will most likely be loaded with a type 
of ordnance that is not the best for the on-call mission. 

If the airfield where the strip alert aircraft are located 
is not close to the area where the support is required, then 
much precious time is used up in getting to the target area. 
Orbiting aircraft are very responsive, but that technique is 
very expensive in fuel and in the amount of assets needed to 
keep the right number of aircraft airborne and in orbit 
continuously. 

The Marine Corps developed their concept of employment 
of the Harrier to take advantage of two important attributes 
of V/STOL aircraft: the ability to displace rapidly and the 
ability to operate from dispersed sites. By relying on these 
two important Harrier features, the concept developed by the 
Marines combines the best qualities of the strip alert and 
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the orbiting techniques - responsiveness and efficiency. 
This is accomplished by substituting "ground" loiter near 
the supported troops for "air" loiter by orbiting aircraft 
[Ref. 15: p. 24]. By dispersing the Harriers and position- 
ing them close to the maneuver elements they are to support, 
a much higher sortie rate* can be achieved. This means in- 
creased responsiveness to the ground commander's calls. Of 
course, the Marines had to develop this concept so that it 
fit in with their amphibious mission. In addition, they had 
some other requirements for the new concept to meet. First, 
the concept had to work without any major changes in the ex- 
isting Marine Tactical Air Control System. Second, the con- 
cept had to be supportable without a large additional 
logistics burden. 

The fundamental idea behind the concept is the Harrier's 
flexibility. The concept works by uSing the Harrier's abili- 
ty to operate from many different types of bases. The types 
of bases used in the concept are (Ref. 14: p. 2): 

1. Sea Base. This would be the means of getting the 
Harriers to the Amphibious Objective Area (AOA), and 
could be any of several kinds of ships, such as a 
large aircraft carrier (CV) or one of the smaller an- 
Pphibious helicopter carriers (LPH or LHA). On these 
large ships, the squadron would be deployed with full 
logistic support (primarily fuel and ordnance) and 
full maintenance support available. A study was con- 
ducted at the Naval War College Center for Advanced 
Research which concluded that it was feasible to use 
several types of merchant ships as platforms for 
V/STOL aircraft operations [Ref. 16: p. 68]. The 


# A sortie 1S one operat ional aes by one aircraft 
moe: 9: p. 316]. ._A sortie rate is fhe number of sorties 
lown by an aircraft during a specified time period, usually 


17 





study emphasized that this idea was feasible without 
depending on any dramatic technological breakthrough 
and would utilize hardware (commercial freight con- 
tainers and Marine Corps expeditionary shelters) al- 
ready in existence. 

Sea Platform. This would be any ship that had a heli- 
copter-sized platform that the Harrier could temporar- 
ily land on, then takeoff from when called, such as an 
LPD or an LST. Ther? would be no ordnance support, no 
maintenance support, and very limited fuel support. 
Forward Site. This would be an austere site ashore 
where the Harrier would land temporarily, like the sea 
platform, to wait for a mission call. A forward site 
could be a clearing in the woods, a road, or a small 
stretch of hard-packed beach. There would be no logis- 
tic or maintenance support available at one of these 
sites. 

Facility. This would be an ashore airfield of very 
Small size to accomodate Harriers and helicopters, 
with perhaps a 1000 foot strip of aluminum matting for 
a short runway. If the Harrier can get a short run 
for takeoff instead of a strictly vertical takeoff, it 
can carry a much larger payload. At a facility, some 
limited maintenance and some common types of ordnance 
would be available. 

Main Base. The main base would be like the sea base, 
only ashore. At this base the full range of logistic 
and maintenance support would be available. 


While the amphibious task force transits to the amphibi- 
ous objective area, the Harrier squadron would be deployed 
On a sea base. As the task force approached the AOA the 
Harriers would arm and disperse to sea platforms throughout 


the task force. The purpose of this dispersal would be 
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protecticn from air attack and also to enable the Harriers 
to be more responsive when used over a wider area. After 
flying a mission, the Harrier would return to the sea base 
to be refueled and rearmed, then again disperse to some sea 
platform to await a call to action. When more responsiveness 
was needed, and the friendly forces had secured enough 
terrain, the Harriers could begin to operate ashore. The 
operations ashore weuld increase in three phases [Ref. 15: 
pp. 21-22}. 

Phase I. Small detachments would operate from forward 
sites after refueling and rearming at the sea base. If 
there was not a suitable natural area for the forward site, 
then a 75-foot square mat could be put down, or a plastic 
mat could be sprayed onto a clear area ina few minutes. 
After flying a mission from the forward site, the aircraft 
would return to the sea base for fuel, bombs, and any needed 
maintenance before returning to a forward site to land and 
wait for a call. In this phase, aircraft would be operating 
ashore close to the supported units much earlier than any 
conventional aircraft could. 

Phase II. Operations would begin from facilities. These 
would be expanded sites with a strip (laid down or possibly 
using a section of road) and with fuel, ordnance, and limit- 
ed maintenance capability. Use of forward sites during 
Phase I would certainly increase responsiveness, but in the 
establishment of a facility there is a new capability for 
the amphibious task force that is derived from V/STOL char- 
acteristics. Responsive, survivable fixed-wing close air 
support would be available while the buildup of large con- 
plex bases is avoided. This is a significant increase in 
the capabilities and flexibility of the amphibious task 
force. 
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Phase III. If the amphibious operation is of long dura- 
tion, then a carrier task force will not be able to support 
Harrier sea bases on a continuing basis, because it may be 
needed for other missions away from the amphibious objective 
area. During this phase main bases are established ashore. 
During continuing operations, Harriers would operate from 
the most complete and efficient base available, but more fa- 
cilites and forward sites would be established as needed for 
responsiveness when the situation dictated, to insure the 
ground commander the necessary close air support he 
requires. 


F. THE MARINE CORPS* HARRIER EXPERIMENT 


By 1972 the Marine Corps had 12 Harriers in operation 
with VMA-513. Additionally, there were 48 more Harriers on 
order from Hawker Siddeley, to be paid with FY71 and FY72 
funds (Ref. 17: p. 52]. However, there were some members of 
Congress who felt that the V/STOL technique was premature 
and too expensive [{Ref. 18: pp. 39-40]. Specifically, there 
were three members of the Senate Armed Services Committee 
closely associated with the Air Force® who wanted the A-X 
aircraft (which later became the A-10) for the Marine Corps, 
at the expense of the AV-8A. The Marine Corps thought that 
the Harrier didn't belong in the A-X controversy over what 
aircraft was best to support the Army and that the Harrier 
was best for use in amphibious operations. The Marine Corps 
needed to get their V/STOL concept working and show that the 
AV-8A was really what they needed. 


= Senators Goldwater and Cannon, who were Major Generals 
in the Air Force Reserve, and Senator Symington, who was a 
former Secretary of the hir Force. 
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In 1972 the Marine Corps conducted an operation to vali- 
date their concept of employment for the Harrier. This oper- 
ation was called VERSATILE WARRIOR [Ref. 17: pp. 52-53]. 
Exercise VERSATILE WARRIOR was conducted at Camp Lejuene, 
North Carolina by a six plane detachment from VMA-513 and 
was analyzed and reported on by the Weapons System 
Evaluation Group. The WSEG, as it was known, was an organi- 
zation within the Department of Defense under the cognizance 
of the Under Secretary of Defense for Research and 
Engineeering (USDR&E). The WSEG was an objective group of 
evaluators from outside the Department of the Navy, headed 
by an Air Force Major General, whose purpose was to evaluate 
Navy systems (Ref. 19]. The WSEG was specifically assigned 
as the test directorate for the Harrier. For this exercise, 
the Marine Corps anticipated a regular sortie rate of four 
per aircraft per day and a surge rate (an all out effort to 
get the maximum rate for a short period of time) of six per 
aircraft per day. The actual rates achieved were 6.4 
regular, and 10.2 for a 16 hour surge period, which greatly 
exceeded the anticipated rates. The Harrier's performance in 
the VERSATILE WARRIOR exercise earned a very glowing report 
from the objective Weapons System Evaluation Group and 
completely won over some officials who previously held 
strong reservations about the V/STOL aircraft. That the 
AV-8A came through its trials exceedingly well should not 
have been a surprise. The Harrier had been through ten 
years of development and had 12,000 hours in operation with 
two Royal Air Force squadrons based in Germany. It was truly 
an "off the shelf" aircraft, something that the U.S. 
military was not used to having [Ref. 20: p.j 1036}. 

By 1973 the Marine Corps felt that its experience with 
the Harrier and the results of exercises like VERSATILE 
WARRIOR had certainly validated the operational concept they 
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had concieved. The Marine Corps now had plans to convert 
their air arm into an all V/STOL force. This conversion 
would be accomplished in three phases {[Ref. 21: pp. 48-51]. 

Phase I. Procure the AV-8A and demonstrate that the 
V/STOL ccncept is valid. The Marines operated the Harriers 
in almost every conceivable environment, and though they had 
some problems the operations were considered very success- 
ful. The AV-8A was a first generation aircraft, and admit- 
tedly had some shortcomings, such as limited range and 
payload. Even so, the Marine Corps considered that they had 
proved the concept valid. They then began to develop further 
doctrine, command and control procedures, and support meas- 
ures to insure that new generations of V/STOL aircraft would 
be able make optimum use of their unigue capabilities. 

Phase II. In May of 1973 the Commandant of the Marine 
Corps signed a Specific Operational Requirement (SOR) for an 
advanced V/STOL aircraft. The objective of this SOR was pro- 
curement of a light attack V/STOL aircraft with improved 
range and payload characteristics to replace all of the 
Marine Corps! light attack planes, AV-8A's and the A-& 
Skyhawks, presently in the inventory. There would be several 
benefits to this plan. The overall responsiveness of the 
support to the ground commander would be greatly enhanced, 
the number of aircraft types in the inventory would be de- 
creased, and the number of aircraft requiring the SATS 
expeditionary airfield® would be decreased. 

Phase III. This phase is the very long range part of the 
plan. During this phase a V/STOL fighter aircraft would be 
developed and procured. When that 1S accomplished, 


B ies the Short Airfield for a eat oes support. This 


is a sma ex Seen eee SP Ore use e Marines that. 
can be carried on amphibious shipping or transported ores 
It has a portable aluminum runway with arresting gear like 


an aircraft carrier. 
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the conversion of the Marine air wings to V/STOL aircraft 
exclusively will be complete. 

The advanced V/STOL aircraft that the Marine Corps want- 
ed in phase II of their plan was the AV-16A [Ref. 21: p. 
49]. The AV-16A was to be an improved Harrier with a new 
and more powerful engine. The new engine was to be an ad- 
vanced version of the Pegasus 11 used in the AV-8A, to be 
called the Pegasus 15. The AV-16A ran into some problems. 
The Pegasus 15 was to be developed jointly by Britain and 
the U.S., but the British said they could not afford to take 
part in the development and pulled out of the program. The 
Marines could not get funds to carry on the program by then- 
selves, and the AV-16A project was cancelled [Ref. 22: p. 
749}. In spite of the AV-16A setback, the Marine Corps was 
still convinced that the V/STOL concept was sound and that 
the Harrier was the current answer to providing the most 
responsive close air support. 

In addition to the Marine Corps’ need, there were other 
pressures for the further development of operational V/STOL 
capabilities. With changing national committments, the re- 
quirement for rapid entry into an isolated area and rapid 
withdrawal after the mission is complete does not permit the 
insertion and withdrawal of conventional fixed wing aviation 
quickly enough to provide the continuous and responsive air 
support needed by the maneuver elements [{Ref. 21: p. 48}. 
Also, international political influences are forcing new as- 
sessments of strategies and a search for weapons to carry 
those strategies. As a result of these assessments, the 
U.S. Navy as been spurred to look for new concepts for war 
at sea and modernization of its weapons systems, including 
the use of V/STOL jet aircraft. In Europe, the new teckhnol- 
ogy that was developing in the area of runway denial was 
putting new emphasis on further development of jet V/STOL in 
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order to avoid dependence on runways. There were efforts to 
develop a bomb that would cause large areas of concrete to 
heave and shatter rather than cause a crater, or a cluster- 
type weapons that would scatter thousands of delayed-action 
bomblets along runways (Ref. 4: p. 276]. Runway denial op- 
erations such as these would shut down CTOL aircraft opera- 
tions, but would have much less effect on V/STOL operations. 

With all this pressure, the Marine Corps asked itself if 
there was any way to get the advanced V/STOL they wanted 
without having to depend on the development of a new engine, 
which they couldn't afford at the time. The answer to that 
question was the AV-8B Advanced Harrier. 
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A. THE MCDONNELL DOUGLAS HARRIER 


The Marine Corps was still acquiring AV-8A's when they 
started planning for a growth version of the Harrier with 
improved performance over the AV-8A. This second generation 
Harrier was given the designation of AV-16A. The AV-16A 
would achieve its improved performance over the AV-8A by us- 
ing a more powerful engine, called the Pegasus 15. Two 
American companies, McDonnell Douglas and Pratt & Whitney, 
had a plan to develop that Harrier successor [Ref. 23: p. 
58]. 

Earlier, when the Marine Corps decided to buy up to one 
hundred more Harriers beyond the original twelve purchased 
from Hawker Siddeley, McDonnell Douglas had tried to get a 
license to produce the AV-8A's in the United States 
fRef. 20: p. 1036]. They were unsuccessful in that attempt. 
Congress determined that it would be uneconomical to set up 
production in the United States for that small number of 
aircraft (100), especially when the engines would be manu- 
factured by Rolls Royce in England in any case. Based on 
that analysis Congress disapproved McDonnell Douglas’ re- 
quest. Thus the Marines bought all their AV-8A's from 
Hawker Siddeley, which became a part of the nationalized 
aircraft industry called British Aerospace. [In 1972, 
McDonnell Douglas and Pratt & Whitney intended to team with 
Hawker Siddeley and Rolls Royce to design and produce the 
AV-16A. The main features of the improved model, in addition 
to the higher performance engine, were a new aerodynamically 
improved wing and better takeoff performance. In 1973 the 
U.S. Marine Corps submitted the Specific Operational 
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Requirement for an advanced V/STOL light attack aircraft 
with increased payload and range capability. The AV-16A was 
the airplane the Marines had in mind [Ref. 24: p. 33]. 

Almost from the beginning it seemed unlikely that the 
AV-16A would be approved. Because a brand new engine would 
power it, the develcpment program for «he AV-16A would have 
been complex and very expensive for the nodest improvements 
it would have brought. The project got off to a slow start 
because the British government was having severe financial 
difficulties during that time period. For two years Hawker 
Siddeley and McDonnell Douglas worked together on the AV-16A 
concept. During those two years The United States tried to 
get the United Kingdom to enter a formal cooperation agree- 
ment on the project [{ Ref. 23: p. 59]. According to the 
terms of the proposed agreement, the United Kingdom would 
contribute funds and share in development work, acting as an 
equal partner with the United States, sharing equally the 
risk and the profit. In June of 1974 the British Ministry 
of Defence finally rejected the United States’ cost sharing 
offer. However, Great Britain still wanted an improved 
Harrier. In May of 1975 the Minister of Defence announced 
the decision of the British to go with the development of 
another aircraft. The British were going for a low-risk de- 
rivative of the standard Royal Air Force Harrier to be 
called the Sea Harrier [Ref. 25: p. 1175]. A detailed cost 
analysis showed that the development and production of the 
Pegasus 15 engine solely in America would cost more than the 
United States was willing to afford. The research and de- 
velopment costs of the AV-16A were estimated at $900 nil- 
lion, half of which would have been for the Pegasus 15 
engine (Ref. 26: pp. 4789-4790}. After a joint Navy-Marine 
Chief of Naval Operations Executive Board (CEB) net to de- 
cide the AV-16A question in 1975, the AV-16A project was 
cerminated (Ref. 26: p. 4790]. 
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In July of 1975 McDonnell Douglas announced that it 
would develop an improved Harrier called the AV-8+ (AV-8 
Plus) {Ref. 23: p. 57]. AS advertised by McDonnell Douglas, 
the AV-8+ would have the range, payload, and weapons carry- 
ing capability to perform the mission of McDonnell Douglas! 
own A-4& Skyhawk, a light attack aircraft now in service with 
the Marine Corps. Because the development of a new engine 
was cost prohibative, the AV-8+ improvements had to be 
achieved aerodynamically. The decision was made to incorpo- 
rate the major aerodynamic features of the AV-16A into an 
aircraft powered by the Pegasus 11 engine currently used in 
the AV-8A. The deSignation AV-8+ was eventually dropped and 
the McDonnell Douglas Advanced Harrier was designated the 
AV-8B. 

At the beginning of 1975 there didn't seem to be much 
future for an advanced follow-on to the AV-8A, but by the 
end of that year there was growing support for the AV-8B. 
Over the next six years Mcdonnell Douglas worked with the 
Marine Corps on the design of the AV-8B, and prototypes were 
built and tested. During that period the United States was 
still trying to get the United Kingdom to share in the 
Advanced Harrier program. Finally, In July of 1981, the 
United States and Great Britian completed negotiations to 
establish a cooperative program for sharing in the develop- 
ment and production of at least Sixty McDonnell Douglas 
AV-8B*s for the Royal Air Porce. That agreement also provid- 
ed for British Aerospace participation in a Marine Corps 
purchase of about 336 of the Advanced Harriers. The negotia- 
tions concluded with a Memorandum of Understanding (MOU) be- 
tween the two governments { Ref. 27: p.j 63]. The MOU calls 
the airframe work to be split 60% for McDonnell Douglas and 
40% for British Aerospace, and the engine work to be split 
75% for Rolls Royce and 25% for Pratt & Whitney. The costs 
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for research and development will be split 50-50. McDonnell 
Douglas and British Aerospace will also collaborate in 
world-wide marketing of the AV-8B when it becomes available 
for export about 1985. Because the AV-8B is a McDonnell 
Douglas design, the market share of any third country sales 
will be 25% for British Aerospace and 75% for McDonnell 
Douglas. 


B. THE AV-8B IMPROVEMENTS 


In order to make the improvements on the AV-8B substan- 
tial enough to justify the expense of producing it, 
McDonnell Douglas set out to apply as much state-of-the-art 
technology as possible to the Advanced Harrier {Ref. 28: p. 
1j. The improvements on the AV-8B fall into four main cat- 
egories: 

1. Aerodynamic 
2. Propulsion 
3. Composite Structure 
4. Avionics Technology 

The biggest aerodynamic improvement is the new wing de- 
Signed for the AV-8B. The new wing design incorporates a su- 
percritical airfoil developed by McDonnell Douglas. The 
technology of the supercritical wing, designed to reduce 
drag and increase the aerodynamic efficiency, was developed 
for the AV-16A and tested 2xtensively in the NASA/Ames tran- 
sonic wind «unnel. The new wing is larger and has a higher 
aspect ratio than the old wing. The new wing makes exten- 
Sive use of composite materials instead of being made con- 
pletely of metal. Use of the new composite material 
technology means that more than 23% of the AV-8B airframe, 
including some parts of the skin of the wing and fuselage 
and some of the internal structure of the wing, are made of 
graphite epoxy in addition to aluminum and titanium. The 
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benefits of composite materials are that they have no known 
fatigue life, they do not corrode, they are easier to re- 
pair, and they are much lighter than aluminum [Ref. 29: p. 
70]. The use of composite material saves over 300 pounds in 
the overall weight orf the airplane. Weight saving is impor- 
tant in order to get AV-16A performance from an aircraft 
with an AV-8A engine. There are several additional benefits 
to having a larger and thicker wing on the AV-8B besides 
more aerodynamic efficiency. One of these advantages is 
that the internal fuel tanks can be larger. The AV-8B can 
carry 2,000 pounds more fuel than the AV-8A. The larger and 
stronger wing also enables the AV-8B to have seven pylons 
for carrying external stores (bombs, missles, external fuel 
tanks, é€tc.) compared to five on the AV-8A. The new wing 
also gives the AV-8B a wider VIFF envelope [{Ref. 29: p. 74]. 
VIFF stands for Vectoring In Forward Flight, and refers to 
the technique pioneered by the U.S. Marine Corps of swivell- 
ing the thrust nozzles of the Harrier while the aircraft is 
in forward flight. Use of this technique can give the 
Harrier a manuevering advantage over conventional aircraft. 
The AV-8A has the capability to use VIFF, but lacks the 
structural strength to exploit the potential fully, which 
the AV-8B will be able to do. 

Several aerodynamic changes enable the AV-8B to improve 
lift performance. The air intakes of the aircraft were al- 
tered to make the air capture and throat areas larger to 
give better air flow at low speeds and high power settings. 
These alterations, plus some changes that allowed the tur- 
bine entry temperature to be raised, and some modifications 
to the exhaust nozzle design, increased the thrust of the 
Pegasus 11 engine by about 1,000 pounds. Another signifi- 
cant change is the addition of Lift Improvment Devices 
(LID's) [Ref. 28: p. 4]. The LID's are made up of a 
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retractable "“cross-dam" or fence that comes down across the 
bottom of the fuselage, and two strakes, or long panels, 
attached along the bottom Of the fuselage. Together, the 
fence and the strakes form a box with an open bottom. The 
box formed by the LID's counters a “suck-down" effect that 
occurs in the AV-8A when the engine exhaust strikes the 
ground, reverses direction and flows up around the fuselage 
at high velocity. The high velocity air flow causes a low 
pressure that tends to pull the aircraft down. The LID's 
capture the reflected jet flow and convert some of that high 
velocity flow into pressure that increases lift force. 

Avionics changes in the Advanced Harrier include the ad- 
dition of radar warning equipment, secure voice equipment, 
and defensive electronic countermeasures equipment [ Ref. 24: 
p- 74j. The AV-8B also has the Angle Rate Bombing System 
(ARBS), now used on the latest version of the A-4 Skyhawk, 
as part of an armament system that has been optimized for 
the close air support mission. The ARBS allows the delivery 
of ordnance with a much higher degree of accuracy than pre- 
vious systems. The flexibility and accuracy of the ARBS 
combines with the stores management system to provide a high 
Single pass kill probability along with low pilot workload 
fRef. 28: p. 10]. The AV-8B also incorporates advanced con- 
trol and display techniques, similar to those designed for 
the F-18, to decrease the pilot workload [Ref. 30: p. 63]. 
One technique, called Hands On Throttle And Stick (HOTAS), 
allows the pilot to perform many cockpit chores without re- 
moving his hands from the primary controls. Another tech- 
nique is an improved Heads Up Display (HUD), which allows 
the pilct to read his flight instruments and weapons aiming/ 
status displays without looking down into the cockpit. 
Another change was the addition of a Stability Augmentation 
and Attitude Hold System (SAAHS), which gives the pilot 
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steadier and more positive control of the aircraft with less 
effort. 

All of these improvements tested out well in the wind 
tunnel, but could they be demonstrated on a flying airplane? 
The AV-8B concept would have to be proven in flight before 
any funds could be allocated for production. 


C. TESTING OF THE AV-8B CONCEPT 


In March of 1976 the Defense Systems Review Council 
(DSARC) recommended that the AV-8B program begin by having 
McDonnell Douglas build two prototype Advanced Harriers 
fRef. 29: p. 75]. The prototype Advanced Harriers were 
called YAV-8B's. The purpose of the prototype program was 
to advance V/STOL technology and *o verify the AV-8B design 
concept prior to its next DSARC review in mid-1979. The 
DSARC would decide at that time if the AV-8B would go into 
full production. The flight demonstration phase of the 
YAV-8B program was a thirty-three month effort lasting fron 
November 1976 until July 1979. The YAV-8B's were two con- 
verted AV-8A's, fitted with the AV-8B wing and a few of the 
other improvements. The YAV-8B's successfully demonstrated 
the predicted performance and flying qualities of the in- 
provements incorporated in them [Ref. 31: pp. 49-50]. All 
of the required performance standards were either met or 
exceeded. 

During the late 1970's, as the Marines made their plans 
for converting their light attack force to all V/STOL by 
phasing in AV-8B's, a gap in Harrier service was discovered. 
The original AV-8A's then in service with the Marine Corps 
were physically not going to last until they could all be 
replaced by Advanced Harri2rs. Unless some corrective ac- 
tion was taken, there would be a period during which the 


Marine Air Wings would not have any Harriers in service. 
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Because the YAV-8B improvements were so successful, plans 
were made to extend the lives of the original AV-8A'‘'s 
through a Conversion In Lieu Of Procurement (CILOP) progran. 
In this program, modifications similar to those of the 
YAV-8B's will be made on the AV-8A's and they will be rede- 
Signated AV-8C's. The AV-8C's will be transferred to the 
Reserve Marine Air Wing as they are replaced by AV-8B's. 
[Ref. 32: p. 42] 

As the YAV-8B prototype program progressed successfully, 
the Marine Corps considered that having validated the V/STOL 
light attack concept with the AV-8A, the McDonnell Douglas 
AV-8B would now provide the operational capability required 
for its light attack force during the 1980's. 


D. THE CONTROVERSY 


In 1977 a controversy over the AV-8B program arose. The 
U.S. Marine Corps wanted the Advanced Harrier for their 
light attack force, but the program had opponents in the 
Department of Defense. There was a fight in the Pentagon 
over the AV-8B that was carried over to "the Hill." The 
following chapters present the views of the major 
participants in that fight. 
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A. THE F/A-18 HORNET 


The primary reason there was a controversy over the 
AV-8B Advanced Harrier program was that some officials in 
the Department of Defense felt that another airplane under 
development for the Navy and the Marines, the McDonnell 
Douglas F/A-18 Hornet, could fill the Marine's light attack 
requirement better than the AV-8B. In 1974, the Navy had 
started to look for a new light weight multi-mission fighter 
aircraft, and asked aircraft companies to submit their 
ideas. Later that same year Congress directed the Navy to 
investigate versions of the General Dynamics YF-16 and 
Northrop YF-17 light weight fighter prototypes, then under 
evaluation by the U.S. Air Force, instead of starting the 
aquisition process from scratch on a whole new airplane 
fRef. 33: p. 384]. McDonnell Douglas, with its expertise in 
building aircraft for the Navy, entered into an agreement 
with Northrop to build a McDonnell Douglas/Northrop F-18 
based on the Northrop YF-17. The F/A-18 was selected by the 
Navy with McDonnell Douglas as the prime contracter and 
Northrop as the associate ccntractor. The F/A-18 Hornet is 
a conventional take-off and landing, single-seat, twin-en- 
gined, carrier based, naval strike fighter. The Hornet has 
both attack and fighterversions, hence its F/A designation. 
The A-18 attack version is identical to the F-18 fighter 
version except the attack version has a forward looking ra- 
dar and a laser tracker for ground attack, that the fighter 
verSion does not have, and the fighter version has fuselage 
mounts for Sparrow air-to-air missiles that the attack ver- 
Sion does not have [Ref. 33: p. 384]. The first Hornet flew 
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in September 1978, and the first production aircraft was de- 
livered to the Navy in May 1980. See Appendix B for details 
of the F/A-18. 


B. THE MARINE CORPS! VIEW 


During the time it was trying to agquire the AV-8B, the 
Marine Corps was pursuing the following basic objectives for 
Marine aviation [Ref. 34: p. 28]: 

1. Support and improve current assets to achieve the 
highest possible state of combat readiness. 
2. Modernize and replace worn out assets with new weapon 
systems and create new tactics to go along with then. 
3. Optimize the task organization of the Marine Corps and 
its weapon systems to provide the highest state of 
combat readiness. 
The most troublesome part of trying to achieve these objec- 
tives for Marine aviation was to accomplish the second ob- 
jective within the Planning, Programming, and Budgeting 
System (PPBS) of the Department of Defense (Ref. 34: p. 28]. 
The Deputy Chief of Staff for Air of the Marine Corps in 
1977, when the AV-8B controversy began, was Lieutenant 
General Thomas H. Miller. As a Colonel, LtGen Miller had 
been the first Marine to fly the Harrier. Talking about the 
difficulty of moderninzing the aircraft inventory, LtGen 
Miller stated: 
It seems illogical to rebuild a budget annually 
takes ten to tvelve yasarse The approval of weapon 
system requirements (in size and capability) seems 
MM Glee Sunautcrces touscet a threat. [Ref: 34: 
Boo 575 groun [ 
Even though the modernizing task was a difficult one because 
of fiscal constraints, the Marine Corps felt it was ina 
strong position to accomplish modernization of a portion of 


its air assets through the AV-8B program. One of the 
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reasons the Marines were confident about the Advanced 
Harrier program was that the Marines thought they had the 
most efficient aviation arm within the Department of Defense 
(Ref. 35: pp. 50-51), and that this should entitle them to 
some special consideration at a time when they wanted a uni- 
que aircraft to satisfy their special needs. [In the 
Marine's view, they had taken a small portion of the overall 
national military assets and formed them into an air-ground 
team capable of meeting almost any threat around the world. 
The Marine Corps was providing 15% of the nation's tactical 
air capabilities for only 9% of the budget. Even though the 
Marine Air Wings were operating approximately 28% of the 
Navy Department's aircraft, the Marines didn't feel that 
they were getting a fair share of aviation money from the 
Navy {Ref. 36: p. 44 Jj. See Table I for figures on the 


TABLE I 


Marine Share of Navy Aircraft Procurement 


FY 76 FY77 FY7 8 PY ?o FY80 FY81 
8% 18% 9% 12% 16% 4% 


Bea recieved by the Marine Corps 
of all dollars that buy airplanes 


Marine Corps' share of aircraft dollars. Because the Marine 
Corps received procurement and operation money for its avia- 
tion assets through the Navy (what the Marine's call "Blue 
Dollars"), it was usually difficult to fund high priority 
Marine aviation programs that were competing against Navy 
priorities for scarce money resources. If a "fair share" 
allocation were to be used, based on a percentage of assets 
owned by each service, then the overall investment options 
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of the Navy Department would be reduced. After a "fair 
share" split, neither service would have sufficient funds 
available for commitment to major programs. The Marine 
Corps felt that if a “fair share" basis could not be used, 
then there should come a time when high priority Marine avi- 
ation programs should receive top priority within the 
Department of the Navy. The AV-8B program was the highest 
priority program in Marine aviation [Ref. 37: p. 56]. The 
AV-8B was the key to the long range goal of Marine aviation 
to convert to an all V/STOL force. The first step in that 
conversion was to get an all V/STOL light attack force. The 
Marine Corps’ plan was to have its whole light attack force, 
consisting of A-4M's and AV-8A's, replaced with Advanced 
Harriers commencing in 1985. That transition would be con- 
pleted by 1990, when the Marine Corps light attack force 
would be made up of eight squadrons of twenty AV-8B‘'ts each. 
The Commandant of the Marine Corps, General Louis H. Wilson, 
told Congress that he would prefer to risk a fighter gap in 
the 1980's by not buying F-18's to replace aging P-4 
Phantoms, if it would speed the Corps switch to the all 
V/STOL era [Ref. 38: p. 25]. 

Another reason the Marine's thought they were in a 
strong position for procuring the Advanced Harrier was that 
they were thoroughly convinced that their V/STOL concept was 
proven, and that the AV-8B was needed to enable them to con- 
tinue to employ that concept. LtGen Miller said: 


I don't think anyone can pel eens. las nearly eight 
years of experience with the Harrier because thére 
1s no other apres | service, particularly in the 
United States that has any NEIL Be te 
We consider our success with the Harrier a total 
success in providing the kind of air aos: we 
feel our youDd Marine on the ground needs ... 
fRere 353 pe 53] 


Yet another reason to be confident was that the Marine 
Corps fully expected McDonnell Douglas to demonstrate con- 
Clusively with the YAV-8B orototype program that the V/STOL 
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concept was here to stay [Ref. 34: p. 29]. The Marines were 
confident that after testing the improvements incorporated 
in the YAV-8B's, the results would silence the critics who 
said the AV-8A was not able to perform its misSion because 
of shortcomings in range and payload capabilities. The 
Marine Corps recognized that the AV-8A, as a first genera- 
tion aircraft, had some undesirable features such as low 
range and small payloads. One purpose of the AV-8B program 
was to correct those deficiencies as well as incorporate 
modern systems with better reliability and maintainability. 
Colonel Stanley Lewis, a program manager for the Advanced 
Harrier program, stated, "We're getting everything McDonnell 
Douglas promised in the V/STOL regime." [Ref. 31:3 p.~50] The 
AV-8B was an evolutionary development based on the AV-8A op- 
erational experience, but it was not an experiment. This 
second generation V/STOL was expected to provide the full 
close air support capability required by the Marines. 

meet. 11: p. 59] 

When Marine units were assicned duties with the Rapid 
Deployment Force (RDF), the Marine Corps felt the case for 
the AV-8B was strengthened [Ref. 39: pp. 1-5]. The AV-8B 
would have many features that would make it an excellant RDF 
eee Ccrait: 

1. The Harrier's basing flexibility would enable it to 
Operate independent of any foreign airfields. 

2. If it were operating from an airfield with other RDF 
aircraft, it would have the capability to continue to 
takeoff from taxiways, ramps, or even nearby roads if 
the runways were choked with transport aircraft during 
resupply missions. 

3. RDF aircraft require long ferry ranges. The AV-8B 
could ferry from the Marine Corps Air Station (MCAS) 
at Cherry Point, North Carolina to Cyprus in the 
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Eastern Mediterranean in less than sixteen hours, with 
three one-hour turnaround servicings (which could be 
skipped with aerial refueling). The AV-8B could ferry 
from the El Toro, California MCAS to Diego Garcia in 
the Indian Ocean in twenty-nine hours (twenty-four 
hours flight time). 
4%. The AV-8B is NATO compatible. It can accept consuma- 
bles and weapons available at NATO bases, and it is 
compatible with NATO communications and aircraft turn- 
around servicing facilities. 
5. Starting power, electric power, and hydraulic power 
are all provided by onboard systems. The AV-8B also 
has an onboard oxygen generating system which elini- 
nates the transfer and filling requirments for high 
pressure liquid oxygen bottles. 
No Single tactical aircraft combines all of the desired op- 
erational capabilities for effective rapid deployment, but 
the AV-8B is a light attack aircraft with excellant support- 
ability and a degree of basing flexibility that is unique to 
V/STOL aircraft [Ref. 39: p. 6]. 
The overall Navy Department aircraft procurement situ- 
ation at the time of the AV-8B controversy was not very 
good. LtGen Miller stated in 1980: 
Naval aviation needs about 320 aircraft ver year 
to maintain its present force level. Since Marine 
aviation is about one-third of Naval aviation, we 
need about 100 aircraft per year to_keep our air- 
craft inventory at_its present level. With Navy 
procurement way. below the 320 aircraft needed an- 
hually, it’s fairly widely pec Co ee tide J 1S 
Navy and the Marine Corps, in the near future, 
don*t start buidin oly procurement each year, we 
Swap y won't be able to perform our mission. 
[Ref. 40: pp. 46-47] 

The Marines were already starting to feel that pinch. 

Because the Office cf the Secretary of Defense (OSD) cut 

AV-8B program funding in half during the FY1979 Progran 


Objective Memorandum (POM) portion of PPBS, the Marine Corps 
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planned to reduce the number of AV-8A's in each squadron 
from twenty to fifteen by the end of FY79 and at the same 
time increase the number of A-4M's in each squadron from 
sixteen to nineteen in order to keep the light attack force 
at 140 aircraft (Ref. 41: p.49]. But that would have been a 
dif ficult solution to carry out because the A-4M was going 
out of production in February 1979 [Ref. 33: p. 390]. There 
was no question that the Navy and the Marines needed many 
more modern aircraft. The controversy was over what types of 
aircraft were going to fill those needs. 

In 1977, Secretary of Defense Harold Brown ordered the 
Marine Corps to do a cost/feffectiveness study of the A-18 
and AV-8B attack aircraft. Later that study was moved to 
the Secretary of the Navy's Office for Programs and Analysis 
(Ref. 42: p. 18]. The Secretary of the Navy formed a 
Navy-Marine team which included members of the OPNAV and 
Marine Headguarters staffs, Naval Airc Systems Command, and 
the Center for Naval Analyses to do this study [Ref. 43: p. 
5082]. The study is entitled An Evaluation of the 


ight Attack 





Requirements Including Amphibious Operations, and is common- 








ly known as the 8-18 Study. The study was based on the 
V/STOL concept of operations, including logistics support , 
developed by the Marine Corps and tested by the operational 
experience gained with the AV-8A, and was keyed to close air 
Support of an amphibious operation. Amphibious scenarios 
included in the study were the Middle East, Korea, Jutland, 
the Persian Gulf, and various sea lines of communications 
actions. Sensitivity analyses were run to vary operating 
modes, weapons used, target mixes, and target appearance 
rates. The conventional, centralized offensive air support 
by CTOL aircraft from an expeditionary (SATS) or carrier 
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(CV) 


airbase was compared with dispersed site operations of 


V/STOL aircraft from both CV and air-capable amphibious 


ships and V/STOL sites and facilities ashore. [Ref. 43: pp. 
5082-5083] The key foints of the cost analysis portion of 
the study were (Ref. 43: pp. 5084-5085}: 


i 


The cost analysis compared the mix of twelve F-18 
ighter-attack squadrons and eight AV-8B light attack 
squadrons requested by the Marine Corps with the twen- 

ty squadrons of F-18's proposed by the Secretary of 

Defense. 

Ten- and fifteen-year life cycle costs were examined. 

The factors that tended to drive up the cost of the 

A-18 and drive down the cost of the AV-8B were: 

a) The large airframe of the A-18 and small airframe 
of the AV-8B. 

b) Two engines in the A-18 and only one engine in the 
AV-8B. 

c) A medium amount of avionics in the A-18 and a low 
amount in the AV-8B. 

The factors that tended to drive up the cost of the 

AV-8B and drive down the cost of the A-18 were; 

a) A buy of 1160 A-18"s versus a buy of 366 AV-8B's. 
b) The research and development costs of the A-18 were 
sunk costs, whereas the research and development 

costs of the AV-8B were still ahead. 
c) The A-18 has common siting (CV or airfield) while 
the AV-8B is operated in dispersed detachments (sea 


base, forward sites, facilities, etc.). 


The main points of the effectiveness analysis portion of the 
study were {Ref 43: pp. 5085-5087 }: 


1. 


Factors that make the A-18 an effective aircraft: 
a) It carrys a larger payload. 
b) It has longer range and endurance. 
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c) It has a very accurate ground attack weapons 
system. 

d) It is a swing fighter, that is, it can be used in 
an air-to-air role as well as close air support. 

e) It has increased reliability because of twin 
engines. 

Factors that make the AV-8B an effective aircraft: 

a) It operates closer to the supported units. 

b) It utilizes ground loiter rather than air loiter. 

c) It has the shortest response time. 

d) It has greater deployment flexibility. 

e) Its base survivability is greater. 

Required response times for three targets were derived 

from many previous studies and combat experience. The 

response basis was that the attacking aircraft must 

respond within 30 minutes or less to have any effect. 

Target value begins to decay when the target begins to 

inflict casulties on supported units. 

One measure of effectiveness was based on a comparison 

of target value kills versus the appearance on target 

rate of each aircraft. In this comparison the AY-8B 

was based at an average distance of approximately 

thirty-seven miles from the Forward Edge of the Battle 

Area (PEBA) utilizing ground loiter from forward 

sites, while the A-18 was based an average of 125 

miles from the FEBA utilizing air loiter near the 

PEBA. This comparison showed that a forward based 

small aircraft is equal to a large rear based aircraft 

in effectiveness with reduced logistics costs. 

Another measure of effectiveness was conduct of opera- 

tions from bases under threat raids. In this compari- 

son the bases used by the two aircraft were subjected 


to runway interdiction raids using airbase detection 
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probability results from NATO flight tests. As a re- 
sult of the raids, the A-18 effectiveness was degraded 
approximately 30% and the AV-8B effectiveness was only 
degraded by about 12%. This comparison showed that 
the reliability of sortie generation capability is 
much higher with V/STOL aircraft utilizing a dispersal 
concept in a contested area. 

Another measure of effectiveness studied was the rela- 
tive effectiveness compared to the fraction of the the 
light attack force used for close air support and in- 
terdiction. The total force used for the study had a 
light attack force of 160 aircraft, which was the 
Marine Corps objective at the time the study was 
done. If the force was used totally for anti-air war- 
fare, meaning no aircraft used for close air support 
or interdiction, then the A-18 mix was more effective 
because of its fighter capability. As the light attack 
force is committed to close air support and interdic- 
tion missions to the extent of about 40% to 50% of all 
sorties, then the AV-8B mix becomes superior and con- 
tinues to be better as the committment to close air 
support and interdiction is increased. The Marine 
Corps normally programs 85% of its light attack sor- 
ties for close air support. 


The main conclusions drawn from the 8-18 study were [ Ref. 


Qu; 
les 


2- 


pps /-8 j: 


The life-cycle costs of the two alternatives were 
equal for both the 10-year and 15-year cycles. 

The overall relative effectiveness of the two systems 
1s heavily dependent on scenarios and employment 
assumptions. 

In the close air support target scenario analyzed, the 


AV-88 was substantially more effective and, because of 
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its flexibility in 


basing, is nore likely to be more 


effective on a scenario independent basis. 


With all their confidence in the AV-8B program the 


Marine Corps continued to push the program in the Pentagon. 


The Marines also carried 
testimony before various 
Congress. Marine general 
Marine Corps view of the 
Louis H. Wilson, when he 


the fight on to Capital Hill in 
committees of both houses of 
officers repeatedly stressed the 
AV-8B program to Congress. General 
was the Commandant of the Marine 


Corps, testified about what the Harrier's unique V/STOL ca- 


pability added to responsiveness, survivability, and the 


ability of the Marines to carry out their mission: 


We feel that the AV-8B, a V/STOL capability and 
the only V/STOL develo pment in this nation, would 


pee ce effectively 
ight attack force. 
prototyp 
meet og smoothly... 
straints 


required that the R&D 


for the modernization of our 
I am pleased to report that 


e development of the YAV-8B has been prog- 


TC Se eS paler ee con= 


continuing fhe AV-8B program be deleted from the 
fiscal year 1980 budget. [{Ref. 45: p. 0 


and 


I foae the AV-8B is 2 cechnology which is the 
only V/STOL in this nation now. We believe it is a 
fine aircraft for the Marine Corps. It gives us a 
new dimension for close air support for the youd 
Marine on the ground... It has one and a hal 


times the capabilit 


of the A-4% which we have. 


now... We know that the enemy, when we move in 
anywhere, will go for the airfields. This plane 
can provide soRb 9 without airfield support. 


(Ref. 45: p. 


and 


The Y/STOL capabits ty resident in the AV-8B is 
a) 


crucial to the abi 


ashore through forcible 


(ae, PEevect Naval power. 
entry without being tied 


to airfields. This V/STOL capability enables the 


Marine cone tO Bo 


Support (CAS) asse 


idly phase its Close Air 
S aShore. Additionaly, V/STOL 


capability permits the exercise of forward site 
basing options which will place CAS assets in 
close proximity to the forward lines. Close prox- 


imity can be directly translated to reduced re- 
sponse time - CAS directly on call by the 
supported ground commander. Supported in this 
way, the ground commander can concurrently in- 
crease the combat capability and survivability of 
the so349 Marines on the firing lines. {Ref. 45; 


pa 
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In response to questions from members of Congress, General 
Wilson stressed how important the Advanced Harrier was to 
the Marines and what priority the Marine Corps gave the 
AV-8B relative to the F/A-18: 


Senator Hart. General, if fiscal reality con- 

ee eee ea ees1 OD of elther the AV-8B or the 

-18, in your personal opinion, which program 
should be terminated, if 1t is necessary to termi- 
nate one of them? 


General Wilson. Well, that .is like saying which 
Of your Childfen are you going to give up, Senator 


Senator Hart. We can be cruel. 


General eee T need not elaborate on that. Of 
course wé@ ObViously need the F-18 as much as we 
need the AV-8B for our attack aircraft. But I tes- 


being pushed, we could hold off on our_moderniza- 
tion of our fighters. Therefore, I would take the 


. Now on the other hand, that implies that there 
is going to be another fighter, and we have no in- 
dication now that there ig anythin better than 

the F-18 coming down the line; so am equivocat- 


Spot an equivocation. 


wo Fr 

o Sra 
# WQ 
Dim « 

aA iQ 


can 
53h) 
and 


on. General Wilson, what priority is 
6gram overall relative to other Marine 
ams 
on 


_The AYV-8B prog 
1a 


- am was and would 
eae cee for av 2: 
545 ]j 


E 
tion programs. 
and 


Senator Nunn. General Wilson, in. your opinion 
What The result of the Marines' eight years ex- 
perience of operating the AV-8A Harrier? 


General Wilson We have conducted AV-8A opera- 
tions around = e world, both ashore and at’ sea. We 
have operated the Harrier in the deserts of 
California, the tropics of the Philippines, the 
Artic conditions of the North Atlantic and Canada, 
and in Korea, Australia, Germany, Denmark and . 
Kenya. These operations prove to our satisfaction 
the advantages of V/STOL in close air support any- 
where, anytime from the most austere bases, with 
high sortie rates; immediate response to the needs 
of Marines on the ground; conduct of operations 
from damaged airfilds; increased survival of air- 
craft and crews by dispersion to several sites. 
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Our opérat ional experience tells me, in short, 
that the Marines and this country need the AV-8B. 
(Ref. 46: p. 553] 


The Commandant's testimony was reinforced by testimony given 


by Lieutenant General Thomas H. Miller, Deputy Chief of 


Staff of the Marine Corps for Air under General Wilson. 
LtGen Miller testified about the importance of the AV-8B 
program as a part of Marine Corps! V/STOL objectives: 


onsistent with our experience with the helic er 
a Korea and South Vietnam, the basing Peep aeeey 
effered by the helicopter's V/STOL characteristics 
clearly point ge a eed for improving the respon- 
siveness of our vital heavy airborne fire Supe 
for the ground combat Marine. In 1971, some 

years ago, the Marine Corps was provided and con- 
menced operating the free world's only high per- 
formance V/STOL tactical aircraft the British 
Harrier, or AV-8A. After 8 years of operating this 
unigue aircraft in almost every known environment, 
both in support of qe aune forces and in many other 
missions on land and at sea, the Marine Corps con- 
Siders this type of aircraft system to be most vi- 
tal and of ungealified success. The AV-8B was 
envisioned to continue the oie SE onan develop- 
ment of an improved version of the AV-8A in the 
same manner that has been done with conventional 
fixed-wing aircraft since the Wright Brothers 
first flew, and with helicopters Since they wre 
first used in the Marine Corps in the late 1940's 
and early 1950's. [Ref. 47: p. 994] 


As the controversy continued over several years, General 


Wilson retired and the Marine Corps got a new Commandant, 


General Robert H. Barrow. The new Commandant continued to 


express the Marine Corps view of the AV-8B to Congress. In 


1980, General Barrow repeated in his testimony how important 


the Marine Corps thought the Advanced Harrier was to then: 


and 


Senator Stennis. General Barrow, is the AV-8B 
prograil Of a lower priority to the Marine Corps 
han all of the programs included in the submitted 


fiscal year 1981 budget? 


General Barrow. It certainly is not, Mr. . 
Chair@an. The AV-8B cremains our highest priority 
avlation program. Unfortunately, funding con- 
straints make it impossible for everyone in the 
Department of Defense to agree on the priority of 
many programs. [{Ref. 48: p. 854 


Senator Cannon. General Barrow, does the Marine 
Orps fully Stipport the AV-8B program? 


45 





General Barrow, _The Ma pleco Ps views this pro- 
am aS @Sséntial +o modernize and maintain the 
arine Corps light attack force through the re- . 
mainder of the oe and is the highest priori- 

ty. program in Marine gaps aviation... The 
primary mission of this force 1s to provide close 
air support to the ground combat element of the 
Marine Air Ground Task Force; therefore, the air- 
craft in its present eee or 1s optinized 
for that mission. [Ref. 48: p. 860] 


The Marine Corps! priority for the AV-8B relative to the 

P/A-18 and its opinion of which aircraft was better suited 

for Marine Corps requirements remained consistent also: 
senator ca 
araine CO 
ear eon 


nmnon. General Barrow, what would the 
BEES willing to give up in the fiscal 
udget to fund the requirement for the 


- We feel that the cost of the 
rked for the Marine light attack 
e used to fund the AV-&B 

[Ref. 48: p. 860] 


General Barr 
F7A-TSTs earn 
force should 
requirement. 


and 


- What is your assesment of the AV-8B 
“date and youf position on its value to 
Corps’ ability to perform your 


c AEE The Plight Demonstration Program 
at Naval ALF Test Center Patuxent River has pfoved 
the technical competance of the YAV-8B. The air- 
craft has met or exceeded all contract demonstra- 
tion points; in short, it has shown in flight that 
Zo ean do everything we want it to do. All the 
characteristics of the AV-8B - range, payload, re- 
sponsiveness, flexibility, to. name but a few - are 
just what we eee a BOG ened 1 gkeeaccack 
aircraft. My position, Senator Nunn, remains the 
same: I want an all V/STOL light attack force of 
AV-8B's for the Marine Corps because I think it 
will fill our requirements as no other aircraft 
can. [{Ref. 48: p. 863 j 


and 


Ww 
@ 
J 
~ 
c+ 
oO 
r 
ie 


urmond. General, would you compare «the 
EV=8 and the F-18 ground attack capabilities. 


General Barrow. First, the ground attack capabil- 
ities of the AV- 8B nus ¢ be aSsociated with the 

pee raey Mission for which the aircraft has. been 
designed, that of close air Sd el The aircraft 
incorporates systems and capabilities based on 
data gained through years of close air Soup ere ex- 
perience and extensive employment of the V/STOL 
concept via the AV-8A. The effectiveness provided 
by the passive and aeel ho accurate “eles Rate. 
Bombing System (ARBS) wiil give the AV-8B a dis- 
tinct advantage over the Au ave ain the Close Air 
Support role. The basing flexibility, both aboard 
ship (CV, LPH, LHA, LPD) and ashore (unprepared 
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Sites, damaged runways EOads, etc.) ,.and its 
capability to respon to the ground commander pro- 
vides the AV-8B an effectivenéss not available 
from the F/A-18. A pointed example of the AV-8's 
flexibility resulted from the Harrier's perfornm- 
ance in the recent exercise "Display j 
Determination" in Turkey. While conventional air- 
craft were "weathered in" for two days, at_a main 
airfield (burdened as_ well with logistical air 
traffic saturation and simulated enemy interdic- 
tion strikes), the AV-8's staged from an off shore 
LPH to remote forward sites and provided continu- 
ous 6835 support throughout the period. [Ref. 48: 


P-. 

and 
MI, ee ae Has the Marine Corps solicited the 
Opinions SOF its aviators on this subject? Do the. 
men who will fly in combat agree that the AV-8B is 
the way to go? 
General Barrow. The Marine Corps, like other ser- 
vices, develops wears system requirements on the 
basis of the current and projected threat and, 
Bes wo oie among other things. The staffs which 
develo ese weapon systems are made up of expe- 
rienced aviators who will return to the fleet when 
they leave this area, In short, new aircraft are 
guided pieue the wickets of development and pro- 
curement by the same people who expect to S| hem 
in combat. The pilots who have been flying the 


AV-8A for the past nine years are more than enthu- 
Slastic about AV-8B. [Ref. 49: p. 


C. CONGRESSIONAL SUPPORT FOR THE MARINE VIEW 


Congress responded positively to the Marine Corps pres- 
entation of its view of the AV-8B decision by restoring 
funding requested by the Marines that had been cut from the 
President's budget by OSD when the controversy first began, 
and later by adding procurement funds to the President's 
budget when none were requested. When the Department of 
Defense first took action against the Advanced Harrier pro- 
gram by cutting its funding in half for fiscal year 1979, 
Congress returned it to full funding [Ref. 34: p. 53]. This 
set the pattern for years to follow, whenever the Marines! 
request for AV-8B funding was cut from the President's budg- 
et, that funding would be restored by Congress. The House of 
Representatives Committee on Appropriations report in 1980 
stated: 
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Witnesses representing the Marine Corps testified 

that the Harrier program is one of its highest 

riorities for fiscal year 1981. The Congress has, 

Or several years, supported the development of 

this aircraft that is now ready for production... 

The Committee, in a Bae ee R Roe LOreenss Very 

important program, recommends $90,000,000 for . 

long-lead procurement which has been included in 

the fiscal year 1981 authorization conference 

agreement. (Ref. 50: p. 8 

As has been the case in the past, the Navy did not 

request funds for the AV-8B, and the Marine Corps 

testified to the need for OIE this V/STO 

capability. It continues to be the Committee's be- 

lief that vigorous pursuit of the AV-8B is the 

only viable and logical way of obtaining a V/STOL 

aircraft for our forces in the near future. 

(Ref. 50: p. 7 
Some senators were concerned about what impact termination 
of the AV-8B program would have on the future of V/STOL 
technology in the United States. Senator Harrison A. 
Williams, Jr. said, “We would yield the promising V/STOL 
field to Great Britain and the Soviet Union." [Ref. 42: p. 
18} Senator Williams was also concerned about terminating 
the program for an aircraft manufactured in the United 
States: 

Not only will this mean more jobs for Americans, 

but it will insure that we have the technology and 

the manufacturing capability for V/STOL aircraft 

in the United States. (Ref. 42: p. 18] 
Other senators were concerned about the AV-8B program be- 
cause they saw a future for V/STOL aircraft in the 0.S. 
Navy. Senator Patrick Leahy said, "While the Advanced 
Harrier is currently planned as a Marine Corps aircraft, its 
real importance in the future will be as a naval aircraft." 


fRef. 42: p. 18] 


D. THE U.S. NAVY VIEW 


The U.S. Navy view of the AV-8B program had many 
aspects. The Navy was concerned about their own plans for 
integrating V/STOL or VTOL aircraft into the Navy, and what 
impact the AV-8B program might have on those plans. Within 
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the wide scope of naval aviation, the Navy was concerned 
about what impact the AV-8B program would have on other avi- 
ation pregrams providing aircraft for strictly Navy use, as 
well as the needs of Marine Corps aviation, a part of naval 
aviation. 

The Navy's plan for incorporating their own V/STOL air- 
craft has had many ups and downs. The Chief of Naval 
Operations (CNO) in 1977, Admiral James L. Holloway III, 
stateds 

V/STOL ahd VISTOL Ship programs. +. t concluded | 
the fact Egituze of U/stol resulted primarily, trom 
for aviation Pe asdet ns thn with patrol and carrier 
planes. [{Ref. 
So, even though the V/STOL program was having a tough time 
getting going in the Navy, the benefits of having all sea- 
based, manned, tactical aircraft converted to V/STOL were 
well understood [{Ref. 51: p. 21}. These benefits were; 

1. Manned tactical air could be expanded throughout the 
fleet to a much greater degree, enabling surface con- 
batants to attain new capabilities. 

2. The design of future carriers could become much nore 
flexible withcut the requirement for angled decks, ov- 
erhang, arresting gear, and high-capacity catapults. 

The Deputy Chief of Naval Jperations (Air Warfare) conducted 
a study, completed in the spring of 1976, that concluded it 
was possible to develop and produce V/STOL aircraft which 
could fulfill the future requirements of Navy sea-based, 
Manned, tactical aircraft [{[ Ref. 51: p. 22}. Based on this 
study and the conclusions made by the CNO, a plan was devel- 
oped that called for the replacement of conventional air- 
craft models, at the normal expiration of their service 
life, with V/STOL follow-on aircraft. Those follow-on air- 
craft would use the current inventory of CTOL aircraft car- 
riers until an all-V/STOL naval air force made pure V/STOL 
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carriers feasible. The Navy had a full inventory of CTOL 
carriers, and these could be used just as well for V/STOL 
operations as V/STOL airplanes were phased in, but a pure 
V/STOL carrier would not be able to operate CTOL aircraft. 
Another long-term Navy objective to be accomplished with 
this plan was to reduce the number of different aircraft 
types in the Navy and the Marine Corps [Ref. 51: p. 22]. 
This would be accomplished by limiting fixed-wing V/STOL de- 
signs te two basic types [Ref. 52: p. 44 and Ref. 51: p. 
Za): 

1. Type A - fairly large, subsonic, multimission, multi- 
place, and sensor-carrying for the Anti-Submarine 
Warfare (ASW), Carrier On Board Delivery (COD), 
Airborne Early Warning (AEW), and tanker missions. 

2. Type B - smaller than Type A and supersonic, for the 
fighter and attack missions. 

The Navy was divided on the program of V/STOL develop- 
ment (Ref. 52: pp. 44-45). The surface Navy was enthusias- 
tic about V/STOL because of the new capabilities it would 
bring to the surface fleet. The surface combatant's offen- 
sive power could be increased by mating a V/STOL over-the- 
horizon detection, tracking, and targeting capability, 
carried on and launched from their own ships, with surface- 
launched, air-targeted, long-range missiles fired from their 
Ships. This would extend their offensive capability far be- 
yond what was possible using only radar. 

While the surface Navy was in favor of V/STOL, Naval 
aviators had mixed views of V/STOL developments. Many Naval 
aviators were not in support of V/STOL because of a variety 
of reasons: 

1. There were conservatives who did not want to change 
from a proven system (CTOL aircraft, large carriers) 
to a new, unproven one (V/STOL aircraft, small 
carriers). 
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2. Some viewed V/STOL as a threat to carrier aviation's 
place of supreme importance in the Navy, and they 
thought this would somehow decrease their career 
prospects. 

3. Some felt that the future of naval aviation was in 
projection of power ashore as Naval aviation had oper- 
ated in World War II in the Pacific, in Korea, and in 
Vietnam. CTOL aircraft can carry large payloads over 
long ranges and would be superior to present V/STOL 
aircraft in such a situation. 

Other naval aviators were in support of V/STOL aircraft and 
the smaller carriers that would carry them, because it was 

becoming increasingly evident that each large CTOL carrier 

represents an extremely high value target to the enemy, and 
that too much combat power is concentrated in one ship with 
these large modern carriers [{Ref. 52: p. 46}. 

This new V/STOL plan of the Navy's was, of course, a 
long range plan because the V/STOL Type A and B aircraft did 
not exist, and would not for fifteen or twenty years. Some 
planners in Washington were in favor of the more immediate 
option of having the Navy concentrate on the development of 
a Harrier derivative aircraft for purely naval roles 
{Ref. 52: p. 47}. In 1977 a study was presented to the 
Secretary of the Navy, W. Graham Claytor, Jr., that looked 
into the feasibility of using a Navy version of the AV-8B. 
The study looked at what avionics would be necessary for the 
AV-8B to serve in several different roles with air-to-sur- 
face and limited air-to-air capability, as well as what the 
propulsion system requirements were, what aircraft perforn- 
ance was needed, and what the cost estimates were for devel- 
Opment and production [Ref. 42: p. 18j. The estimated cost 
for development of the "Navalized"™ Harrier was $1.2 billion, 
$285 million for the engine and $933 million for the 
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airframe (Ref. 53: p. 5107]. This proposed Navy version of 
the Harrier was called the AV-8B+ (AV-8B Plus). If the Navy 
had decided to adopt the AV-8B+t, the Marine's position on 
the Advanced Harrier would have been strengthened because 
495 more AV-8B's would have been produced and their unit 
cost decreased. But, the Navy did not pursue the AV-8B+ for 
several reasons. One reason was that funding constraints 
would would have made it very difficult for the Navy to en- 
ter the AV-8B program while financing the F/A-18. Senior 
Navy officials said that the AV-8B is a credible light at- 
tack aircraft for the fleet, but it doesn't fit because it 
competes with the P/A-18 for scarce funds [{Ref. 54: p. 56). 
The possibility of a Navy AV-8B+ surfaced again later when 
the Navy began to make plans for the reactivation of four 
battleships. There was a possibility that the Navy might 
procure the AV-8B+ for use on the battleships. The Senate 
Armed Services Committee added money to the FPiscal Year 1982 
authorization bill for the development of systems for the 
AV-8B+, but the House Armed Services Committee did not 

fRef. 55: p. 60]. There are still no firm plans for the 
AV-8B+. One of the major reasons the Navy was reluctant to 
support the Marine's AV-8B program was its concern that it 
would be forced into an AV-8Bt aircraft that it did not re- 
ally want { Ref. 42: p. 18]. One of the reasons that the 
Harrier might not be the right design for the Navy is that 
the basic Harrier design has physical limitations that could 
keep it from being fully exploited into the supersonic re- 
gion. Also, the AV-8B's lift/cruise design gives it very 
good performance with a short take-off, but limits its per- 
formance in vertical take-off. The Navy would rely more on 
vertical take-off capability for operations from ships such 
as frigates and destroyers. [Ref. 52: p. 47] A third reason 
for the reluctance to join the AV-8B program is the Navy's 
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range and payload requirements. The Marine Corps can live 
with the reduced range/payload of the AV-8B relative to CTOL 
aircraft. Reduced range/payload is the trade-off for V/STOL 
capability. Because the basing flexibility gained with the 
Harrier allows it tc perform its close air support mission 
more rapidly it is suited to the Marine Corps, but the 
Navy's mission requirements demand greater ranges and larger 
payloads on the open sea where a basing trade-off is not 
possible. [Ref. 12: pp. 25-26] 

A main concern of the Navy, at the time the AV-8B con- 
troversy was going on, was the problem of maintaining the 
force level in Naval aviation discussd before. While the 
Navy essentially supported the Marines in thier fight for 
the AV-8B, the Navy was waging its own battle with the 
Department of Defense over what aircraft it was going to ac- 
quire for its own needs. Ihe Navy was concerned about what 
impact the Marine's AV-8B program would have on other pro- 
grams providing Navy aircraft. The Department of the Navy 
preference for Naval aviation aircraft in 1977 was to have 
an all F-14 fighter force, an A~18 Navy light attack force, 
an F-18 Marine fighter force, and an AV-8B Marine light at- 
tack force [Ref. 56: p. 144]. Just two years later, severe 
money constraints forced the Navy to look at other options, 
including a request to terminate the F/A-18 program 
fRef. 57: p. 41J. But the program was not terminated, and 
the Navy got the F/A-18 anyway. Under Secretary of the Navy 
R. James Woolsey, in discussing the continuation of the 
F/A-18 program, stated: 

Inventories myst, of course, be sustained, but the 
dominant consideration is best use of limited re- 
Gt tie projacted threat according to rational 
priorities. [Ref. 58:3; p. 42] 
The Navy did not believe that the F/A-18 was an affordable 
program, and rather than let the aircraft inventories become 
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depleted, because the numbers of aircraft needed could not 
be afforded, they developed several options to get airplanes 
they thought would allow them to accomplish their mission, 
while staying within the tight budget constraints being in- 
posed on them at the time by the Department of Defense. The 
Navy's basic plan was to by-pass the F/A-18, filling re- 
quirements with less costly aviation programs until V/STOL 
replacements could come along [Ref. 57: p. 41]. Under this 
plan the Navy would have all F-14's for its fighter force, 
keep A-7's for its light attack force, keep F-4's as long as 
possible for the Marine fighter force, and aquire AV-8B's 
for the Marine light attack force. The Navy held that the 
F-18 was not a lower cost substitute for the F-14, but a 
lower capability substitute. In a memorandum to the 
Secretary of Defense, Woolsey said, "...10 F-14'sS are as 
good or better than 12 F-18's." (Ref. 58: p. 43] The Navy 
also maintained that the only advantage that the A-18 had 
over the A-7, the light attack aircraft then in service with 
the Navy, was greater agility in post-attack retirement 
(getting away from the target area after delivering its ord- 
mance), which the A-18 gained at a significant trade-off in 
range and payload compared to the A-7 [ Ref. 58: p. 43]. The 
Navy backed the Marine Corps in its choice of an F-4 and 
AV-8B mix over an F-18 and A-18 mix if the Marines could not 
have its first choice of P-18's and AV-8B's. The Navy main- 
tained that even though it really didn't like the idea of 
extending the life of the F-4's with another Service Life 
Extension Program (SLEP), it was the best option that could 
be afforded. Because the Marine fighter mission was more one 
of maintaining air superiority than initially establishing 
it, and because newer missiles that were soon to be in ser- 
Vice would shift capability emphasis from the platform (F-4 
or F-18) to the weapons being carried, the Navy felt the F-4 
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could continue to fulfill the Marine fighter requirement 
fRef. 58: p. 43]. The Navy's position on the AV-8B was 
Stated by Mr. Woolsey in his memorandum to Secretary Brown: 


We, too, respect and are impressed by the 
Commandant's strong conviction in regard to the 
AV-8B. It is of central importance to our recon- 
mendation that the AV-8B 1S the right choice for 
the Marine light attack force... We concluded | 
that, given the purpose for which the Marine light 
attack force is. intended and the tactics and meth- 
ods of applications which the Marines, based on 
their plans and experience, expect to use, the. 
Commandant's conviction is justified. The AV-8B i 
definitely preferable for the Marine light attack 
role. (Ref. 58: p. 43 ] 


Ss 


The main point of the Navy's plan to terminate the F/A-18 
program was that their alternative would save $2 billion 
over the following five years. The Navy's position was sunm- 
med up as follows: 


the F/A-18 provides some capabilities that we 
would like to have, in light of the fiscal con- 
Straints we surely face, it is far preferable to 
terminate it than to suffer the Soe mer oma 2 
loss in other aviation and hnon-aviation programs 
which otherwise seem inevitable. [Ref. 58: p. 44] 


Even though the Chief of Naval Operations and officials 
in the office of the Secretary of the Navy were in support 
of the AV-8B for the Marine Corps, there were other Navy of- 
ficials that were not sure that the Navy could afford the 
Advanced Harrier. These officials were looking ahead to the 
mid-1980's and they were worried about how the Navy was go- 
ing to afford several types of aircraft during that time. 
Vice Admiral F.C Turner, Deputy Chief of Naval Operations 
(Air Warfare) said: 

We have been faulted in the past for ee too 
many types, too small a buy, and so forth. That 
was clearly true, but there are some good reasons 
why that occurred. First, as we all know, we have 
two services, the stern and the Marine Corps. Years 
ago, we could afford. o have more different types, 
but with the increasing threat, the complexity of 
weapons 2 Oe of weapons, antiship cruise nis- 
Sles and the like, the cost of aircraft to meet 
the threat has gone up Seg eee ee Lat We can no 
YP 


longer afford diverse and different es. 
Manet. 59: p. 
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One of the concerns was that the first substantial increase 
of AV-8B procurement was in 1983, which was also a big year 
for F/A-18 procurement [ Ref. 60: p. 16]. Funding for the 
AV-8B complicated Navy planning for aircraft procurement. 
There were several options for how the AV-8B would be funded 
if the program were approved [Ref. 61: p. 75]. The Navy was 
hoping that the money would come from outside the Navy budg- 
et altogether. Another option was that the money would come 
from Navy programs other than aviation and not complicate 
the aviation procurement picture further. If the money had 
to come from within the aviation programs there were several 
options: 

1. Transfer three F-4 squadrons from the Marines to the 
Navy. A corresponding adjustment would allow the Navy 
to recieve the first F/A-18's. 

2. Cutback or stretchout the F/A-18 procurement. 

3. Reduce procurement of the CH-53 helicopter for the 
Marines. 

The analysis of the costs involved in the F/A-18 and AV-8B 
programs had shown that the life cycle costs of the A-18 and 
the AV-8B options for the Marine Corps were about equal, but 
there was a problem with funding because more money was 
needed earlier in the AV-8B program. As one Navy official 
put it, "We do support the Marine's requirement, and with 
the life-cycle costs, the AV-8B will pay for itself, but 
it's the front-end investment that's choking us." [Ref. 62: 
pe. 56] 

Again in 1980 severe fiscal constraints started the Navy 
thinking about cancelling the F/A-18 program. Navy 
Secretary Edward Hildago said: "Escalating costs of the 
F/A-18 have raised serious questions in my mind including 
the disturbing possibility of canceling the F/A-18." 

{Ref. 63, p. 22} As the possibility of canceling the F/A-18 
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program was being weighed, even the Office of Management and 
Budget (OMB) was analyzing options for aircraft to replace 
the F/A-18. The replacements studied by OMB were: 

1. The F-14 725 aircraft at a cost of $22.1 billion. 

2. The AV-8B. 322 aircraft at a cost of $6.1 billion, in- 
cluding research and development costs. 

3. The A-7. 36 of the "E" model A-7's then in production 
for $400 million and another $5.9 billion for 453 
twin-engined versions including research and develop- 
ment costs. 

The total cost of the 1536 aircraft in the above option was 
estimated at $34.5 billion, which had to be weighed against 
the current estimate for the F/A-18 at that time of $31.5 
billion for 1300 aircraft. [Ref. 64: p. 18] 

With their concerns about Naval aviation overall, con- 
cerns about what aircraft the Navy could get for its own 
use, and concerns about the future of Navy V/STOL, Navy of- 
ficials also went to Capital Hill to testify before 
Congress. 

Some of the testimony was in strong support of the AV-8B 
program, and some was not so strong. An example of the lat- 
ter was given by Vice Admiral F.C. Turner, the Deputy Chief 
of Naval Operations (Air Warfare) in 1979: 

Senator Cannon. Are you saying, then, dA ae 


Say you support it, Sot the RecBe bu 
ve 


sounds to me like you don't support i ry Shee) 
because you can see that it has got to come out o 


your hide someplace, is that it? 
Admiral Turner. That is essentially it... 
Senator Levin. Based on the affordability ques- 


Admiral Turner AS a_ representative for the 
president's Budget and the ae eione which have 
been reflected in the Department, I would have to 
say “Yes." (Ref. 59: pp. 987-988 } 
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Admiral Hayward, the CNO, testified about the AV-8B on sev- 
eral occasions and he tried to support the Marine Corps 
while at the same time still not showing much enthusiasm for 
the AV-8B as a future aircraft for the Navy: 


The Navy has continuously SH Ss Se the Marine 
ae requirement for the AV-8B and recognizes the 
high priority the Commandant places on the pro- 
gram... From what I have seen to date, the V/STOL 
concept offers great potential for enhancing the 
Navy's future sé@a based air capabilities. I would 
like to withhold my final judgement on both near. 
term decisions and the future role of YV/STOL until 
{I have Soe preree my assessment of all the factors 
that impact on the scope and direction of future 
sea based air programs. As I have stated in the 
ast, I fully support the AV~8B for the Marine 
orps. [Ref. 65: p. 846] 


The Navy will continue to_support development of 
the AV-8B as being a sound investment to sustain 
the momentum of V/STOL Scone oe irrespective of 
an for AV-8B procurement. { Ref. 66: p. 


Senator Nunn. OD ou think that the F-138 
aBTe-Substitate Zot the Rdvance _HARRIER 


a vi- 
2 
the peculiar requirements of Marine aviati 


3 

iven 
al Fy 
f 
1 


ulfiil 


at 
J 
e. 
Admiral Hayward, Yes, either aircraft can 


¢ Marine requirement for a light attack a 
craft. [{Ref. 67: p. 549] 


Senator Hart. When will the first American-built 
TOL aircraft achieve IOC, in current plans 1f 
the AV~8B is cancelled? 
Admiral Hayward. While I supported the AV-8B for 
the Narine Jignat attack role, funds permitting, I 
did not consider the technology embodied in this 
aircraft a forward Se in our long range effort 
to develop a_seabased V/STOL fully capable of na- 
val roles and functions. [{Ref. 67: p. 567] 
In spite of a Department of Defense view «hat opposed 
both the Navy and the Marine Corps, opponents of the AV-8B 
program were overridden and the program was continued by 


Congress and still continues today. 
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V. THE OFFICE 
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A. WHEN THE CONTROVERSY BEGAN 


Each year the Secretary of Defense makes a statement to 
Congress on the status of his department, the budget for the 
coming year, and the current Five Year Defense Plan (FYDP). 
From 1970 until 1977, all the Secretarys of Defense support- 
ed the acquisition of the Harrier by the Marine Corps [ Ref. 
Mir pe O00: 692 pp. 93, 1833 70: p. 833; Tizsp. 69; and 72: pp. 
145, 148-149]. In his statements of 1976 and 1977, 
Secretary of Defense Donald H. Rumsfeld stated the 
Department of Defense plans for the Advanced Harrier: 
The Marine ght attack force will consist of five 
pate Oneno* -4M*s and three squadrons of AVY-8A's 
through fiscal year_1981. Starting_in fiscal year 
1982, the Marines plan to popeace all of their 
light attack aircraft with the AVY-~8B. [Ref. 73: 
pe 150 ] 

and 
The AV~-8B development program aims at building 
been the AV-8A program to produce a vectored 
thrust attack aircraft superior to the A~4M and 
superior to the AV~8A_in STOL and V/STOL perforn- 
ance. (Ref. 73: p. 153] 

and 
e--eplans for upgrading and modernizing Marine 
tactical aviation include the introduction of the 
F~18 for the fighter/fattack mission and the AV-8B 
535 3°7° close alr support mission. [Ref. 74: p. 
Z 

Support for the AV-8B stopped when Harold Brown became 
the Secretary of Defense under President Jimmy Carter. 
Secretary Brown did not seem completely opposed to «the 
Advanced Harrier program when he first took office. In his 
first statement to the Congress in 1978 he stated: 

Plans for upgrading and modernizing Marine avia- 
tion inciude introduction of the F=18 for the 

fighter/fattack mission and eee ee 
of the A-4M. There is also a possibility that we 


Bee some quantity of AV-83's. [Ref. 75: 
P. 
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Mr. Brown expressed a wait-and-see attitude about the AV-8B, 


he said: 
The PY79 program includes development of two pro- 
pehee YAV-85 aq roraft and aie teat RED funds 
or 


urther AV-8B Suusst om development. : 
Procurement is deferred pending a determination 
that the YAV-8B's meet performance goals and a 
Defense Department assessment that the AV-8B of- 
fers significant advantages over conventional air- 
craft stch as the F/A-18. [Ref. 75: p. 1] 


However, by the next year, Secretary Brown had completely 
made up his mind about the AV-8B. In his statement to the 
Congress on the FY1980 Defense Budget, he said: 


Modernization of the Navy and Marine Corps tacti- 
cal air forces will be accelerated during the five 
year period by the introduction of the moderately 
priced FP/A~18 aircraft. The F/A-18 program will. 
reduce the number and types of aircraft in carrier 
and Marine aircraft ee by using,.a common systen 
for the fighter and light attack missions, result- 
ing in reduced Oss hae 8) and support costs... In 
light of expected limitations on funding for pro- 
curement of Marine and Navy aircraft in the 
1980's, and the need to purchase larger numbers o 
such aircraft, we have decided to terminate fund- 
ing for AV~8B research and development. While this 
aircraft does appear to have some potential for 
Marine Corps close air support missions, it ap- 
pears that its measurable advantages over a con- 
ventional aircraft, such as the dual-mission 
F/A-18's, may be minimal. In any event, there are 
advantages in concentrating on Fewer *ypes of 
aircraft. [Ref. 76: pp. 188-189 ] 


The fiscal year 1980 funding for the AV-8B, requested by the 
Marines and deleted by the Department of Defense, was re- 
stored by Congress. In spite of this support of the AV-8B 
shown by Congress, Mr. Brown remained in opposition to the 


program, and he expressed his opposition again in his 1980 
statement to Congress: 


Although the Bee oe ce of the AV-8B gives 
aa ae due capabilities, it is not as capable as 
the F/A-18 in most close air support missions and 
Pa wetrkedty inferior in air-to-air and interdic- 
tion missions. Because we wish to maintain Navy 
and Marine Corps force levels and performance at a 
reasonable cost, we have decided that pageeedrag 
with the AV-8B program is not _ justified at this. 
budget level and have not seen enna. 2 OF nt 
in the FY81 budget. However, we will confinue to 
work with the United Kingdom to determine whether 
there exists the potential for a common U.S.-0U.K. 
venture which would procure enough AV-8B's to 
change our view about continuing the progran. 
Wnet. T7: p. 0 j 
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The Marine Corps wanted the AY-8B very badly. The Navy 
supported the Marine's Advanced Harrier program. The 8-18 
study had concluded that, compared to the A-18, the AV-8B 
was the best aircraft for the close air support mission, and 
would cost no more than the A-18. With all of this going for 
the Advanced Harrier program, why was the Secretary of 


Defense so set against it? 


B. THE OSD CASE AGAINST THE AV-8B 


In 1977 Defense Secretary Harold Brown had made a deci-~ 
Sion to delay the procurement of AV-8B's and buy more A-4M's 
instead. A "reclama" to this decision was made by the 
Marines which prompted Mr. Brown to order the comparative 
analysis of the AV-8B and the A-18. A meeting was held in 
November 1977 between Secretary Brown, Secretary of the Navy 
W. Graham Claytor, Jr., and Commandant of the Marine Corps 
General Louis H. Wilson. The 8-18 study was discussed at 
length during that meeting, and one jiefense offical said, "TI 
gather things did not go well for the Marines." [Ref. 78: 
p.- 30] Desipte the fact that the Navy/Marine Corps study 
showed that the AV-8B was more effective and no more costly 
than the A-18, Mr. Brown was still not convinced that the 
AV-8B should be approved. Not satisfied with the results of 
the 8-18 study, Secretary Brown directed his Assistant 
Secretary of Defense for Program Analysis and Evaluation 
(PAGE), Russell Murray II, to conduct another study on the 
Eewomaircraft fRef. 79: p. 47]. 

The position of Assistant Secretary of Defense for PASE 
is an influential position. The duties of the PASE office 
were outlined by Mr. Murray when he testified before 
Congress at his Own nomination hearing: 

hiajyai2 “and fvaraselone dy°aala ross sous be" ee 
Tl a role would be to 


advise the Secretary of [ nse on issues involv- 
ing force structure, choices between alternative 
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weapon systems, scenarios on which our peo 
should be based, the capabilities of alternative 
forces and what they cost, and Similar matters of 
central importance in defense planning. 


Some parts of such issues can be resolved, or 
at least illuminated, through quantitative analy- 
sis. The rest transcend the limits of BESO Sas 
and thus must be resolved through judgement. { 
would confine the work of this office to the for- 
mers analysis. Judgements, to the extent that 
they are made within the Depeucee e of Defense, 
are the SAO Fn ea of the Secretary of 
Defense, not this office. 

finaly sis can be a powerful tool, and thus this 
analytically based office will no doubt be influ- 
ential. ~— recognize that with that influence comes 
a concomitant eee nett LY to assure that the 
analyses meet the highest standards of integrity 
and professional competance. I intend to see that 
they do, that they are done in an open and explic- 
ile way that they are documented and reproducible, 
and that they are made available to the Services 
for their inspection and rebuttal. I feel that. 
such prodedures, ety considered routine in scien- 
tific research, are the best way of assuring a 
(Cee of analysis equal to the importance of the 

ecisions it will influence. [Ref. 80: pp. 11-12] 


After they analyzed the 8-18 Study, Mr. Murray and his staff 
took issue with almost every point made in the study. The 
PASE staff were as firm in their choice of the F/A-18 as the 
Marines were in their choice of the AV-8B. The OSD analysts 
liked the larger, twin-engined, supersonic F/A-18 better be- 
cause of its dual nature, it can be both a light attack 
bomber and an all-weather Fighter. Mr. Murray said in 1981 
that the 8-18 Study served as tte principal source for the 
guantitative side of the AV-8B controversy, and that 
wo..elittle more of any fundamental significance has surfaced 
in the intervening three years." [Ref. 81: p. 50] The PASE 
analysis of the 8-18 Study concluded that the original 
Navy/Marine Corps analysis was not done correctly. Points 
of the study disputed by PA&E fell into three main 
categories {Ref 81: pp. 52-53]: 
1. Costs: 
PASE maintained that the 8-18 analysis charged <he 
A-18 option with the costs of seventy-two A-4 Skyhawks 
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to be bought to fill a short term shortage, but that 
the shortage was left unfilled in the AV-8B alterna- 
tive. PASE said that the AV-8B's could not be built 
fast enough to fill the shortage, so they deleted the 
A-4 costs from the A-18 option. PA&E applied discount- 
ing to the costs of the two options. The AV-8B option 
had more research and development costs yet to come in 
its program, while the A-18 program had already con- 
pleted its R&D phase. Because the R&D costs still as- 
sociated with the AV-8B program caused it to be 
"front-loaded," the application of discounting lowered 
the cost of the A-18 relative to the AV-8B. The combi- 
hation of the A-4 adjustment and the application of 
discounting altered the relative costs of the two air- 
craft so that under the PA&SE analysis the cost ratio 
was 4 P/A-18's for the price of 3 AV-8B's. 
Close Air Support: | 
a) PASE maintained that there is no generally accepted 
estimate of how quickness relates to goodness in 
the responsiveness of close air support. They main- 
tained that the values for responsiveness used by 
the Marines in the study, which were based on con- 
bat experience, may not have been valid because 
it's difficult for an analyst to distinguish be- 
tween (a) valid and accurately percieved combat ex- 
perience, (b) what the combat veteran honestly, but 
Mistakenly thought was going on in the heat of bat- 
tle, and (c) what merely masquerades under the au- 
thoritative guise of combat experience. The PA&E 
answer to this problem was to conduct a "sensitivi- 
ty analysis" on the responsiveness portion of the 
8-18's effectiveness analysis. PASE found that when 
they arbitrarily doubled the the times allowed for 
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b) 


Cc) 


the aircraft to get to the targets, there was no 
advantage for the AV-8B. That was not surprising 
because getting to the target quickly is what the 
AV-8B does best. PASE also found that cutting the 
time allowed for the aircraft to get to the target 
had the same result of eliminating any advantage 
for the AV-8B. They deduced from this that the par- 
ticular parameters used in the study were'’chosen by 
the Marines to maximize the advantage of the AV-8B 
over the A-18. 

PASE also took exception to the way that the A-18's 
were forced to operate in the study scenarios. In 
the study the A-18's were called from ground alert 
at a base that was 100-150 miles to the rear of the 
FEBA, instead, the A-18's should have been placed 
in combat air patrol (CAP) stations in the vicinity 
of the battle ("air loiter"). The CAPping of the 
A-18's improved their score significantly, by abou+ 
25% for a base 100 miles away and about 4O% for a 
base 150 miles away. PA&SE also thought that it was 
unrealistic to make the A-18's retire to a CAP sta- 
tion 20 miles away from the target area before re- 
turning to make a second pass at any target. 

PASE also took exception to the study's assumption 
that the A-18's would be based 100-150 miles fron 
the FEBA, and determined that the average distance 
from any random spct to a base with a runway long 
enough for the A-18 was less «han 50 miles in 
Europe, the Middle East, or in Korea. 


PASE argued against the AV-8B's basing flexibility ad- 


Vantage over the A-18 on two counts. First, the 8-18 


Study did not account for any difference in the likely 
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losses of enemy aircraft in attacking the bases in the 
study. For the AV-8B the enemy would only have to pen- 
etrate less than 20 miles of defenses for some forward 
sites and perhaps 50 miles for main bases, but for the 
A~18 bases the enemy would have to penetrate 100-150 
miles. Second, if the runways of our airbases could 
be cut, then the rest of the Marine fixed wing air- 
craft: the fighters, the medium attack, the tankers, 
and the electronic countermeasure aircraft would be 
grounded. If the enemy has enough air power to cut our 
runways, and we can't get any fighters into the air, 
then the enemy has air superiority. Because of this, 
PASE maintained that ina situation of enemy air su- 
periority, even if they could get into the air, the 
AV-8B's would not survive long enough to make any dif- 


ference. 


C. THE MARINE CORPS ANSWER TO OSD CRITICISM 


The Marine Corps, of course, did not agree with the PA&E 
analysis of the 8-18 Study. LtGen Miller expressed how the 
Marines looked upon the developing controversy when the re- 
sults of the study and the V/STOL concept developed by the 
Marine Corps was challenged: 


We have a lot of experts around town who haven't 
seen a shot fired in anger in war who seem to 
think , they Know more about what we need to fight a 
War with than those of us who have spent thirty- 
five to eo oe Neers ElGhting tt. That's the part 
that's a little frustrating. The Marine Corps has 
always been value-conscious of the assets provided 
it, but we also never cease attempting to improve 
our capability to do our job better and more effi- 
ene ans Therefore, cutting out the AV-8B fron 
the 1980 Defense Budget will just xe at £or as 
Many years as those people who apparently believe 
peed: aye greater wisdom than we, prevent us from 
continuing to obtain the best weapons systems 
possible. [Ref. 34: p.53] 


The Marine Corps in turn answered with its own critique of 
the OSD analysis of the 8-18 Study. 
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Costs: 


The Marine Corps cited several cost analyses done 
since the 1977 8-18 Study that showed [Ref. 11: p. 
D9 1: 

a) If AV-8B procurement were added to the programmed 


b) 


F/A-18 procurement, more rather than less aircraft 
could be acquired for the same overall cost. To do 
this there would have to be a trade-off of expen- 
Sive outyear (inflated) F/A-18 procurement for 
greater near year costs. 

If the life cycle costs are considered, as they 
were in the 8-18 study, then approximately three 
percent more aircraft could be procured in the 
AV-8B mix. 


Close Aix Support: [ Ref. 11: p. 60] 


a) 


b) 


To the charge that it had chosen the responsiveness 
parameters in the 8-18 Study +o maximize the advan- 
tages of the AV-8B, the Marine Corps answered that 
to the contrary, the AV-8B employment concept had 
been developed to meet the required responsiveness. 
The target urgency and value decay times used in 
the 8-18 study were supported by the Joint Chiefs 
of Staff [{ Ref. 58: p.43}. They also claimed that 
the times used by PASE in their "sensitivity analy- 
Sis" (half of the stipulated times in the study) 
were times that could not be practically attained 
by any aircraft. 

The PASE analysis also assumes perfect mission con- 
vertability between fighter and attack for the 
F/A-18. The A-18 only realizes its full benefit in 
the post-attack retirement. The Air Force learned 
in Vietnam that mission convertability does not 
work. {Ref. 58: p. 43] 
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c) The Marine Corps agreed that "air loiter" for the 
A-~18 would maximize responsiveness, but the Combat 
Air Patrol technique of handling on-call close air 
support missions had been proven in the past to be 
inefficient and unsupportable over the long term. 
It is efficient only for short periods of intense 
combat, whereas the forward basing concept of the 
Harrier is efficient in all cases and maximizes 
sortie rate while minimizing fuel usage. 

d) To the requirement of making the A-18 retire 20 
miles (a distance that equates to 2.5 minutes fly- 
ing time) before making a second pass at the tar- 
get, the Marines answered that in the 8-18 Study 
that requirement was imposed on the AV-8B as well 
and is a necessary tactic for survival on a modern 
battlefield saturated with surface to air weapons 
along the FEBA. 

e) The Marine Corps assumption of the conventional 
airbase being a distance of 100-150 miles behind 
the FEBA 1S again based on combat experience and 
official scenarios which show that conventional 
aircraft will be based up to as much as 200 miles 


from the battle area. 


D. OSD SPLITS ON THE AV-8B 


After seeing the analysis from his own PA&E office, 
Secretary Brown's mind was firmly made up against the AV-8B. 
Even after the Congress had restored the funds he had taken 
out of the budget in 1979, Mr. Brown remained adamant about 
the Marine Corps not getting the AV-8B. During the budget 
process for FY1980, the Navy included the AV-8B in the 
Program Objective Memorandum (POM) with its other top prior- 
ity items that would make up the budget at a minimum funding 
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level. However, OSD directed that the program be moved from 
the minimum to the basic level during the program review. 
This means it was given a lower priority. That movement was 
objected to by the Navy in a “reclama," but OSD stood by 
their action. Next, the Navy moved the AV-8B program to what 
was called Band One, the highest priority level the program 
could be given outside the minimum budget. During the later 
stages of the budget process OSD moved the program again, 
this time to Band Three. The decision on where to place the 
Av-8B program was made at the highest levels within the OSD. 
fRef. 46: p. 576] In 1979 Secretary Brown testified to 
Congress: 

LeGEGSae tase Sogeaat The RISE 2e besich ity Tan 

aPeseicias Stoninvths soriferaircrafes the | 

AV-8B does not represent an advance in the state- 

of-the-art in V/STOL technology, nor does it pro- 

vide the capability that the Navy desires for 

sea-based operations. [Ref. 61: p. 
For the second year ina row, Congress restored the AV-8B 
funding to the budget. 

The following year, the very same actions were taken by 
the Marine Corps, the Navy, OSD, and Congress. The AV-8B 
was included in the basic level of the Department of the 
Navy budget when the budget was initially put together. 

When the AV-8B was moved to a lower priority by OSD, the 
Marine Corps recommended that 1t be put back. The Marines 
recommended that the A-18's budgeted for the Marine light 
attack force be taken out as an offset for restoring the 
AV-8B's to the highest priority. OSD did not do this. After 
the budget process was complete, the AV-8B program again did 
not appear in the budget at all. [Ref. 48: p. 854] While 
testifying on the FY1981 budget in 1980, Mr. Brown again let 
Congress know exactly where he stood on the AV-8B program: 

Mr. Edwards. How are you and the AV-8B doing? 


Secretary Brown. Well, as you know, it is not in 
the budget, and the reasons are the same as they 
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were last year, They include high cost and... 
relatively smail numbers for.a Special capability 
that ei UCN aavebee cous in one way, namely, 
short field or _vertical takeoff, but really quite 
limited capability when compared, for none to 
the F/A-18's which is the alternative for the 
Marine Corps. 

What I am afraid of Mr. Edwards, is that the 
Congress will year by yea force us to do the R&D 
and then when it sees the procurement cost per 
item, will change its mind and agree that the pro- 
curement is not in order and aon clues did you waste 
all this money. [Ref. 82: pp. 523-524} 

While Secretary of Defense Brown and his Assistant 
Secretary for PA&E were thoroughly against the AV-8B, there 
were other important officials in the Department of Defense 
that were in favor of the AV-8B. At the time of DSARC I for 
the AV-8B, in early 1976, the Director, Defense Research and 
Engineering (DDR&E) stated that the Marine Corps requirement 
for an all V/STOL light attack force should remain an open 
issue until DSARC II, about the middle of 1979. A key point 
stressed by DDR&E was the operational utility of the Harrier 
in the NATO environment due to its basing flexibility 
fRef. 42: p. 20}. An earlier director had been opposed to 
the Marines original acquisition of Harriers from Britain, 
but after observing the Marines basing concept for V/STOL 
during Exercise VERSATILE WARRIOR he was completely won over 
and fully endorsed the Harrier for the Marine Corps 
PReft. 17: p. 52]. 

In early 1980, the Defense Science Board came out 
strongly in favor of the AV-8B after a study done by its 
Task Force on V/STOL Aircraft [Ref. 62: p. 56]. One nember 
of that task force made the following statement concerning 
the importance of V/STOL: 

e--history provided ample evidence of the foll 

of mortgaging the future to pay for the present. 

If steps are not taken now +0 insure the continu- 

ity and expansion of V/STOL operational Fees 

ence, there is little chance that V/STOL, STOVL or 

any Other alphabetic arrangement si tas Gas the 
use of power to augment conventional takeoff and 


landing characteristics will be available when 
Tequired. f{Ref. 12: p. 
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The Defense Science Board's task force was definitely in fa- 
vor of V/STOL. They recommended that the AV-8B proceed 
through complete evaluation of STOL and STOVL operations. 

It was clear that the AV-8B was the only aircraft around 
that was going to be able to give the U.S. any operational 
experience in order to move V/STOL into the future. The 
Board also praised the AV-8B as a worthwhile replacement for 
the "very limited" British AV-8A. [Ref. 62: p. 56] 

Other officials within the Office of the Secretary of 
Defense who were in favor of the AV-8B were: Under 
Secretary of Defense for Policy Robert Komer, Under 
Secretary of Defense for Research and Development Dr. 
William Perry, and Deputy Secretary of Defense W. Grahan 
Claytor, Jr. [Ref. 83: pp. 41-42). Mr. Claytor had become 
an advocate of V/STOL and the AV-8B while he was the 
Secretary of the Navy (Ref. 42: p. 19]. 


Ee OSD VERSUS CONGRESS 


Secretary of Defense Brown tried to fight Congress on 
their continuation of the AV-8B program. After Congress re- 
stored the fiscal year 1979 funds for the Advanced Harrier 
program that Brown had cut from the President's budget, the 
Department of Defense tried to hold back those funds. 
Congress had approved $123 million in fiscal year 1979 funds 
for research, development, testing, and evaluation of the 
two YAV-8B's. [Ref. 41: pw. 49} In January 1979 the 
Department of Defense deferred about $108 million of those 
funds, letting the Marine Corps spend the remaining $15 mil- 
lion for the YAV-8B Prototype program [Ref. 47: p. 545]. 
Some members of Congress, especially the supporters of the 
AV-8B program, were upset about what DOD was doing with non- 
ey that they had appropriated for an authorized progran. 
While the committees were conducting their hearings on the 
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fiscal year 1980 budget, they questioned their witnesses 
about DOD's holding back of the 1979 AV-8B funds. 

Secretary Brown himself was asked about this matter by 
the Senate Subcommitte on Defense Appropriations: 


Senator ae Is it_true that FY1979 funds which 
COngrésSs Mandated in last year's budget for the 
AV-8B have been deferred? 


Secretary Brown. The President's budget for FY80 
includes no funds for the continuation of the 
AV-8B program in FY80. Under Bec e cary Perry au- 
thorized the Navy to complete the FY79 Advanced . 
Development program with no_ funding or progammatic 
Boece S= He also authorized Baer ayy to_ spend up 
to $15M of their FY1979 Engineering Development 
funds to sustain current personnel levels and con- 
duct limited development activities both in the US 
and UK. We do not intend to put the AV-8B into 
Full Scale Development. Present Beare tose Boe 
mit reasonable exploitation of the flight tes 
aircraft prior to program termination. 


Senator Young. Is the combination of deferral of 
the FY79 funds and the FY1980 budget intended to 
kill the AV-8B? If so, why was this action taken 
without notifying Congress of the deferral of 
funds in accordance with the Anti-Impoundment 
Gontrol Act? 


Secu rary Brown We have decided +o terminate the 
EV=85 progfal; for reasons we previously stated. 
At the present time the program is continuing but 
will be closed out later this year. As we will be 
spending about $60M of the Advanced and 
Engineering funds appropriated for FY/79, we be- 
lieve that no additional notification is necessary 
at this time. [ Ref. 84: p. J 


General Wilson was questioned: 


Senator Stennis. The $108 million deferral, as I 
understand, wWotild cause a slippage ‘< the program. 
You are referring to money tha as already been 
appropriated for fiscal 1979. Is that correct? 


General Wilson. Yes, sir, of the $123 million 
that was appropriated and authorized in 1979, $108 
million has been deferred. 


Senator Stennis. I call that to the attention of 
the SsubcommittSe. This subcommittee's duty is to 
Gey and help set priorities. 


What was the sum of 


money for «he AV-8B that 
got left out of the fiscal 1980 b ¢ 


udget request 


sent to Congress? 

General Wilson. That was $203 million in fiscal 
year T98U. 

Senato 





g 
~t Stennis. $203 million? 
1 


Wilson. Yes, Sir. 
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Ih 
Hn 
Me 


Of course, pee eas happened 
ssen the need for this program? 


That _ is true. I might Ty) that, 
s should see fit +o ap Prog ate mon- 
year. 1980, the deferral of fiscal 
ing is costing us roughly $7.5 nil- 
month of delay. 
Ss 


YI Ppreaodo ow 


A 


We appreciate that information. 


he: 


uty to pass on the program one way 


2) 3 ae See in 
“iS On " 


: 
=. 


re) 
i 
nq. First, General Wilson, what.reason 
tor the deferral of the $108 Reo 
ral Wilson. apa ceason was given that the R&D 
S$ Were dsleted from the 1980 budget. 
efore, this would presumably be a wind-down of 
AV-8B program. Accordingly, it was pecoumed 
t since it was not requested by the President, 
money would not be approved by the Congress. 


5 
4 alo 


ONO 


Now, there are two, YAV-8B's that haye been 
buiit. One 1s now peeled at Patuxent River, and. 
one is flying at the McDonnell Douglas factory in 

- Louis. 


Senator Bumpers. How many of those are there? 


General Wilson. Two, sir. 
enator oung In other words, the program is be- 
Pease Sin ated? 





eneral Wilson. For all practical purposes es. 
xt ise kinins} ina twit be the Bid alo cine Pare 2 
Secretary Claytor. £15 million, keeping the pres- 
eet ee eeqaendeakd thet teeali.. °° 
General Wilson. Yes. 

Senator Young. Will that seriously hurt the 
Marines? 

General Wilson. I _ believe it will, sir. 

[Reft. 452 Bp. 939-940 } 


General Wilson had raised the point that if the program were 
to be continued over the objections of OSD, then the defer- 


ral of the development funds in early 1979 was adding a 


great deal of cost to the progran. 


by other Navy Department officials during testimony in other 


hearings before Congress ({Ref. 47: pp. 1043-1045 and 85: 
386-387 }. 


Senator Hart. Genera] Miller, what is the status 
Sade ecte al year 137 9 aOR? IAS Congress au- 
thorized and appropriated for AV-8B engineering 
development? Is there any impact on schedule? 
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This point was emphasized 





pad Miller. Of the $123 million funds 

Orized for the AV-8B Program in fiscal year 

-.$108 million have been "deferred" or not re- 
funds could incur a pO in Initial Operational 
Capability (I0Cc)* and will 
downstream costs. [{Ref. 47: p. 

As a result of the deferral, congressional advocates of 
the AV-8B of the AV-8B put pressure on Secretary Brown to 
release the $108 million to the Marine Corps. Because 
Congress percieved the holding back of the AV-8B funds as 
unauthorized deferral of Congressionally authorized funding, 
the pro-AV-8B sentiment built up in a backlash against OSD. 
It was expected that Senator Gary Hart was going to take 
some action to force the spending of the $108 million, but 
before he had to take any action, the Defense Department 
agreed to release the money. House and Senate aides pre- 
dicted that legislators would continue to "express their 
will" in favor of the AV-8B over the objections of the 
Office of the Secretary of Defense. [{Ref. 60: p. 16] 

The delays that the OSD made in the AV-8B program caused 
a substantial cost growth in the program. At the beginning 
of 1980, the cost growth in the program was estimated at 
nearly $1 billion. Most of that cost growth was attributable 
to the OSD delays. In a report to Congress, the Comptroller 
General of the United States stated: 

Two Department of Defense funding actions resulted 
in delaying the AV-8B procurement program. The 
combined effect of these actions postponed the 
AV-8B's initial operational capability by 2 years 
and was the Poeeeqeas cause of the program's cost 
growth. The AY-8B's initial operational capability -»F 
is SO, Saetebce to occur in 1986. Each year that 
the initial Besar, capability milestone was 
delayed, total aquisition costs increased an 
average of $461 million. [Ref. 86: pp. 5-6] 
The two delays referred to in the Comptroller General's re- 
port were the witholding of the $108 million in FY1979 funds 


and the absence of any request for AV-8B funds in the FY1980 


* The IOC occurs on the date that the 30th aircraft is 
delivered to the Marine Soe possi het. CO2  p. 6]. 
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budget, which caused anew five year profile to be drawn up 
after Congress reinstated AV-8B funding for that year also 
[Ref. 86: p. 6]. 
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A. SUMMARY 


Throughout the 1970's, the U.S. Marine Corps conducted a 
Vertical and Short Take-Off and Landing (V/STOL) aircraft 
experiment with the AV-8A Harrier. The Harrier, an airplane 
of British manufacture, was originally developed to satisfy 
a requirement laid down by Britain's Royal Air Force (RAP) 
for a small, lightweight reconnaissance/fighter/attack air- 
craft that could operate independent of the easily targeta- 
ble runways of Europe, and operate from dispersed sites 
close to the forward edge of the battle area (FPEBA). To 
fill that RAF requirement, the Hawker Siddeley Aircraft 
Company, which later became part of British Aerospace, de- 
veloped and produced the Harrier. The Harrier, designated 
the AV-8A by the United States, is a Single seat, single en- 
gined, V/STOL airplane. The Harrier operates on the vec- 
tored thrust principle, utilizing four rotatable exhaust 
pipes, cr nozzles, which are placed in pairs on either side 
of the airplane. The four nozzles are placed symetrically 
about the plane's center of gravity. The nozzles are rotated 
down for vertical flight and to the rear for forward flight. 
After the RAF ordered their first Harriers in 1967, «he U.S. 
Marine Corps began to look seriously at the Harrier to fill 
their long-standing requirement for a fixed-wing V/STOL jet 
aircraft that could operate from helicopter-sized platforms 
on ships, as well as from small clearings near the FEBA. 
With the Harrier, the Marines could increase the responsive- 
ness of the direct air support received by ground combat 
units. The Harrier would also enable the Marines to estab- 
lish their light attack force in operations ashore much 
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sooner than conventional airplanes during an amphibious as- 
sault. The first of three combat light attack squadrons to 
be equipped with AV-8A's became operational in 1971. 

Very soon after beginning to operate their Harrier 
squadrons, the Marine Corps established a requirement for a 
follow-on V/STOL to become operational in the 1980's. This 
descendent of the AV-8A was to be improved enough in range 
and payload to replace all the airplanes in the Marine light 
attack force, both AV-8A's and A-4 Skyhawks. This second 
generation Harrier, the AV-8B, was to be built by McDonnell 
Douglas, an American company, in cooperation with British 
Aerospace, Rolls Royce of England, and another American conm- 
pany, Pratt & Whitney. In their AV-8B design, McDonnell 
Douglas used the same engine as the AV-8A and made use of 
lightweight graphite epoxy composite materials in the place 
of much of the metal structure, an aerodynamically improved 
wing, lift improvement devices, and state-of-the-art elec- 
tronics to give the AV-8B twice the performance of the 
AV-8A. With an all AV-8B Light attack force, the Marines 
would be one step closer to their long range goal of con- 
verting their air wings entirely to V/STOL aircraft. 
However, getting the AV-8B was not easy. 

When Harold Brown became Secretary of Defense under 
President Jimmy Carter, he tried to discontinue the AV-8B 
program, which had been supported by previous Secretaries of 
Defense. Secretary Brown was convinced by Russell Murray II, 
his Assistant Secretary of Defense for Program Analysis & 
Evaluation (PA&E), that the McDonnell Douglas F/A-18 Hornet 
fighter/fattack aircraft was less expensive and superior to 
the Advanced Harrier. The Marine Corps did want the F-18 as 
a fighter to replace their worn out F-4 Phantom fighters, 
but they did not want to give up the V/STOL capability of 
the AV-8B in their light attack force for the A-18 attack 
version of the Hornet. 
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A Navy-Marine analysis showed that the AV-8B was not 
only more effective in the close air support role than the 
A-18, but that a mixed F-18 and AV-8B force was no more 
costly over the life of the aircraft than the all F/A-18 
force favored by Secretary Brown and Mr. Murray. After the 
Navy-Marine analysis was published Mr. Murray convinced Dr. 
Brown that the study was not valid and that a common F/A-18 
aircraft for the Navy and the Marines was the best choice. 
During the FY79 budget debate, Acting Secretary of the Navy 
R. James Woolsey summarized the Navy-Marine view of the 
AY-8B for the Secretary of Defense: 


In summary, we think we have a fine airplane 
that will pave the way for many potential revolu- 
tions in aviation. Those who _ asserted so confi- 
dently that the range and payload limitations of 
the AV-8 were immutable have now grown a bit 
Bal Seer on this issue, given the performance of 

he AV-8B's supercritical wing and the continuing 
and exciting British work with the ski jump... 
CINCEUR has recognized the airfield vulnerability 
roblem for which V/STOL is a recognized solution. 
his problem is _ certain to grow worse in years to 
come with the advent of cruise aissles and cluster 
munitions, especially in short conflict situations 
{or in the opening phases of a long one). We are 
in our infancy in assessing the payoff of V/STOL 
for naval forces. The Marines know of the AV-8's 
benefits in close BAR eee SS eta | in the 
early stages of hostilities. It is a landmark 
Oint weapon development program with the UK, _. 
Olding much promise for our NATO interoperability 
objectives. 


_In the, 1940s we had some difficult years devel- 
oping helicopters. A lot of people weren't sure 
exactly what missions they would be used for. No 
one then could have done, or did, a detailed cost 
effectiveness analysis of their utility for such 
missions as firing wire-guided missiles against 
tanks, interrogating sonobuoys with ones cece 
Signal processing gear, or lifting sixteen tons. 
Yet we now routinely use helicopters for these ma- 
jor tasks. HEI och we did not think ourselves 
Smart enough en to stop work on a new way to fly 
because we could not see the future See ee au 
don't know all of ute Ge on ao ICe that the AV-8B 
Will bring to U.S. aviation. Nor does anyone. But 
I don't think we can afford to terminate our only 
W7oltOL aircraft today... [ Ref. 877 pp. 7-8 


Each year that he was the Secretary of Defense, Dr. 
Brown, on the recommendation cf his assistant, Russell 
Murray, cut from the defense budget the AV-8B funding 
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requested by the Marine Corps. Each year that happened, the 
Secretary of the Navy, the Chief of Naval Operations, the 
Commandant of the Marine Corps, and the Deputy Chief of 
Staff Marine Corps for Aviation, as well as some other 
officials, testified before the Hous2® and Senat2 Armed 
Services Committees and the House and Senate Appropriations 
Committees that the Marine V/STOL concept was valid and 
operationally proven and that the Marine Corps needed the 
AV-8B. Secretary Brown testified before the very same 
committees that the Office of the Secretary of Defense 
analysis showed the AV-8B to be inferior to and more 
expensive than the F/A-18. Each year the Congress restored 
the research & development and procurement funds necessary 
for the Marines to begin t> operate AV-8B's in 1985. 

After Ronald Reagan became presiijient, and Harold Brown 
was no longer the Secretary of Defense, the Marines consid- 
ered the battle of the AV-8B won at last, that they had 
overcome DOD opposition and the sometimes less than all-out 
Support of the U.S. Navy. The Reagan administration re- 
guested funds in the PY82 budget for the first production 
models of the AV-8B [ Ref. 88: p. 15]. Lieutenant General 
William J. White, the present Marine Corps Deputy Chief of 
Staff for Aviation said: 

Bieri sh sa"astee, H2eh oats stse79"%, the, by-e is 
ent rate of progress, I see no real difficul apa 
meeting the goal of having AV-8B's operational in 
985 and then moving ahead to complete the tran- 


Sition of all eight Light attack Squadrons by 
Wooo. { REE. 32: p. 424 


Be. CONCLUSIONS 


In 1969 Graham T. Allison, a professor of politics at 
Harvard, published an article in which he proposed: 
1. Most analysts of choices and actions of national gov- 
ernments explain the behavior sf those governments in 
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terms of a basic conceptual model called the Rational 
Policy Model. 

2. There are two alternative conceptual models that could 
provide a base for improved explanation. These other 
two models are called the Organizational Process Model 
and the Bureaucratic Politics Model. 

Allison explains his models principally in terms of happen- 
ings in foreign policy decision making, his approach was de- 
veloped from a study of the Cuban Missle Crisis, but the 
models can be generalized for government decisions about the 
military, including weapons procurement decisions. 
[Ref. 89: pp. 689-718 J 

The Rational Policy Model as explained by Allison says 
that Government actions maximize strategic goals and objec- 
tives. The government is seen as a rational, unitary deci- 
Sion maker. This single actor (the government) has one set 
of specified goals, one set of perceived options, and a sin- 
gle estimate of the consequences that follow from each al- 
ternative. In this model, the action selected by the 
government is the alternative that is value maximizing, i.e. 
the alternative whose consequences rank highest in terms of 
its goals and objectives. An analyst using this model would 
infer from a particular action that the government taking 
the action must have had ends toward which the action con- 
stituted an optimal means. The central idea of value-maxin- 
1Zing implies the fcllowing: 

1. An increase in the cost of an alternative, or a reduc- 
tion in the value of the set of consequences, or a re- 
duction in the probability of attaining a fixed set of 
consequences, reduces the liklihood of that alterna- 
tive being chosen. 

2. A decrease in the cost of an alternative, or an in- 
crease in the value of the set of consequences, or an 
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increase in the probability of attaining a fixed set 
of consequences, increases the liklihood of that al- 
ternative being chosen. 

Allison's Bureaucratic Politics Model says that many ac- 
tors who are positioned hierarchically within the govern- 
ment, and who individually focus on diverse issues, decide 
what actions the government will take based on bargining 
along regularized channels, such as PPBS and the budget pro- 
cess. The power in government 1S Shared by these somewhat 
independent political leaders who have ascended to the top 
of the bureaucratic apparatus. Because men share power and 
they differ on what must be done, policy is resolved by pol- 
itics. Often, the pulling on a decision in different direc- 
tions by different groups results in an action that is 
distinct from what anyone intended. In this model the gov- 
ernment action is not a chosen solution to a problem, but an 
outcome resulting from compromise, coalition, competition, 
and confusion among government officials who see differnt 
faces of an issue. The model is political in the sense that 
the final action is a result of bargaining. 

How was the government's action on the decision to buy 
the AV-8B determined? Was the final outcome the result of 
choosing among alternatives that had the highest valued con- 
sequences, the most probability of success, or the least 
cos<? Or, was the outcome the result of compromise, coali- 
tion, and competition? The case study assembled in the pre- 
ceeding four chapters of this thesis seems to clearly fit 
the third Allisonian Model - Bureaucratic Politics. 
"Rational" analyses dcne by both sides in the AV-88 contro- 
versy determined sets of costs, probabilities of success, 
and values of alternatives completely in opposition to each 
Other. The way those analyses actually figured into the fi- 
nal action was such that the hierarchial bureaucratic power 
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on each side did not have much effect. The Office of the 
Secretary of Defense, from a position of great power in the 
executive branch, made a decision that its analysis was 
best. This in turn led to the decision to cancel the AV-8B 
program. The Marines, from a position several rungs lower on 
the bureaucratic power ladder, showed that it was political 
power that made the difference in the AV-8B decision. The 
Marines took their analysis, along with their close air sup- 
port expertise, their reputation, their V/STOL experience, 
and their charisma (General Wilson was a recipient of the 
Congressional Medal of Honor and recieved a standing ovation 
from the Congressmen and Senators each time he testified) to 
Congress and successfully outplayed their DOD opposition in 
the political game. | 

Which side was right? That question will not be answered 
until the Marines take their Harriers to war. But, there may 
be an indication of the Harrier's usefulness in the early 
results of Britain's conflict with Argentina in the South 
Atlantic. Because Britain has no large aircraft carriers, 
the Harrier was the only fixed wing aircraft that could be 
taken to the Falkland Islands on the two small aircraft car- 
riers available. HMS Invincible and HMS Hermes each carried 
twice the normal complement of Royal Navy Sea Harriers to 
the Falklands, for a total of twenty Harriers (Ref. 90: p. 
26}. The second task force sent by the British prior to 
their invasion carried eighteen more Harriers. The second 
group of Harriers was made up of model Gr.3's, Royal Air 
Force versions equivalent to the AV-8A. The British did not 
have ancther aircraft carrier to send South, so the second 
group of Harriers was transported on an 18,000 ton container 
Ship, the Atlantic Conveyor [Ref. 91: p. 27]. The concept 
of operating Harriers from modified merchant ships, dis- 
cussed in Chapter II, was studied by Colonel James W. Orr, 


81 





USMC [{Ref. 16], and dramatically demonstrated by the 
British. The use of that concept highlighted the importance 
of the Harrier's flexibility. Once in the South Atlantic, 
it was predicted by some that the Harriers would be outgun- 
ned by the 230 plane force of Argentina's Air Force and 
Navy. Among Argentina's planes were twenty-one Mirage III's 
(a French supersonic fighter), twenty-six Daggers (Israeli 
modified Mirages), and eighty-two A-4 Skyhawks (the 
McDonnell Douglas light attack plane) [Ref. 91: p. 28}. 
According to the British Defense Ministry, as of the first 
week of June 1982, Harriers had been responsible for downing 
at least twenty-five of the sixty-nine Argentine planes and 
helicopters destroyed. While the British downed sixty-nine 
planes, they lost only six Harriers, and none of those were 
shot down by enemy planes. The advantage the Harrier has 
over the Mirages and A-4's is its superior manueverability. 
The British pilots are taking full advantage of the VIFFing 
technique (Vectoring In Forward Flight) developed by U.S. 
Marine pilots. VIFFing allows the British pilots to deceler- 
ate so suddendly, that the enemy planes overshoot the 
Harriers and then the quick acceleration of the Harrier, 
with its high thrust-to-weight ratio, lets it become the 
pursuer instead of the pursued. [Ref. 92: p. 16A and 93: p. 
38] 

The British accomplishments in the Palklands were ina 
conflict that is on a smaller scale than is envisioned in 
Many of the scenarios found in Marine contingency plans. The 
British were successful with older Harrier models that per- 
form only half as well as the AV-8B. The Harrier has been 
successful in the South Atlantic so far, and may prove that 
the right decision was made in aquiring the AV-8B. 
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Cw aa a SS Se 


1958 


Hawker Siddeley designs a V/STOL around the 
Bristol BE5 vectored thrust engine 


1959 
BES engine funded by the MWDP (75%) 


1960 
P.1127 prototype makes first tethered flight 
P.1127 prototype makes first free flight 


1961 


P.1127 makes feast full transition from as, 
hovering takeoff to straight and level flight 


1965 
Tripartite squadron formed around nine Kestreis 


Hawker Siddeley gets a deyslopment contract for 
the Harrier from the British Government 


1966 


First Harrier model is introduced 


1967 
First production Harrier completed 
Royal Air Force orders 90 Harriers 


1969 
U.S. Marine Corps orders 12 Harriers (AV-8A'"s) 
First RAF Harrier squadron is operational 


1971 


VMFA-513 recieves first 6 AV-8A's and is redesignated 
as VMA-513 


Marines plan purchase of 84 more AV-8A's 
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1972 


McDonnell DC Re and Hawker ein work on a 
second generation Harrier, the AV-1 


Exercise VERSATILE WARRIOR validates Marine V/STOL 
doctrine and concept 


1973 


Marine fees submits SOR for an advanced V/STOL to 
replace A-4's and AV-8A's 


Marine Corps makes final order for AV-8A's for a 
total of 140 fe nexeeas 23 8 TAV-8A two-seat trainers) 


1974 
United Kingdom rejects cost-sharing plan for AV-16A 
AV-16A plans are cancelled 


1975 
Marine Corps now has 4 AV-8A sguadrons (one training) 


McDonnell Douglas announces plans for its own AV-8B 


1976 


DSARC I es oves aye Fp anse ee 


ends prototypes 
be develo by rebuilding two ts P YP 


OSD authorizes two YAVY-8B'ts 


1978 
YAV-8B prototype testing begins 


1981 


MOU between U.S. and U.K. for joint production of 
AV-8B's for the Marine Corps and the RAF b 
McDonnell Douglas with British Aerospace and 
Rolls Royce with Pratt & Whitney 


First of four full-scale development AV-8B's begins 
testing 


19.852 


First Marine AV-8B squadron is operational 
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AIRCRAFT ___g 
ae 


WING SPAN (FT) 
LENGTH (FT) 
HEIGHT (FT) 


EMPTY WEIGHT (L93S) 


MAXIMUM TAKEOFF 


WEIGHT (LBS) 





MAXIMUM SPEED (MPH) 
SERVICE CEILING (FT) 


FERRY RANGE 


UNREFUELEOD (MILES) 





INTERNAL FUEL (LSS) 
EXTERNAL FUEL (LBS) 


NUMBER OF 
ENGINES 


THRUST 


MANUFACTURER 





56 
15 
21,500 


12,500 


33,585 F 
47,000 A 


19,650 YTO 
28,750 STO 


720 1,300 


50,000 


50,0006 


2,3000 


21,700 16,000 EAC 


McCOONNELL 
DOUGLAS 


MCOONNELL 
DOUGLAS 





YAK =-36 
25 
53 
13 15 
12,400 15,430 10,800 
17,050 YTO Senin 
22,300 $TO 
660 770 
50,000 40,000 49,000 
5,400 
1,360 
3 
1 PRIMARY 
2 LIFT 
17,500 PR 
22.500 7.950 FAG 11,200 
IFT 
BRITISH YAKOVLEV MCDONNELL 
AEROSPACE USSR 0ouGLAS 





References: 6,3,24,29,33,94,95,96. 
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